5 _ THE PROPERTY 
- = | 1 5 * the late ALEXANDER CuUmminG, Esq. F. R. S. Ed. 
. „ | OF PENTONVILLE. 


J. Do be Hold by Auction, 

F | By MURREILL & WILSON, 
a= ON THE PREMISES, 

| 


Conter of PEN TON PLACE, nearly opposite the Chapel, at Pentonville; 
On WEDNESDAY, May 17, 1815, at Twelve o' Clock, 


By the Direction of the Executor of AlEXANDER Cumminc, Esq. deceased; 
THAT WELL KNOWN AND MUCH ADMIRED 


GRAND MACHINE & FINGER ORGAN, 


| Contrived and constructed by the deceased, in the Year 1787 , at a very great expence, 
For the late John Earl of Bute, and purchased at his death by the late Earl of Shoftesbury, 
From whose Possession it returned, through particular circumstances, to that of its Original Inventor; and i is now to be 
submitted to the highest Bidder. 
Thi Organ has Ten Stops and Sixty. four Barrels, set with the nicest care, with well selected Compositions of the most 
Eminent Masters, Handel, Correlli, Geminiani, &c. When played by the finger, it supplies its own wind; and the 
Mackinery is allowed to be unequalled for * of construction, and for the simplicity and ease e of its Management ; 


5 A 


| 
* | S 2 ALSO 
3 | A FINE TONED FINGER ORGAN, with Five Stops, | 
. A BARREL ORGAN, 
4 LARGE FINGER ORGAN, fit FS a Church, 
Several BARREL ORGANS, unfinished, and a Quantity of Organ Work. 
FE A Large MUSICAL CLOCK, by Mr. Cumming, 
Mo e In a very Handsome and beautifully carved Mahogany Case ; 
Foes "A CURIOUS TIME PIECE, by Mr. Cumming, 
{ A. LARGE CLOCK FOR A HALL, 
MATHEMATICAL INSTRUMENTS and PIECES OF MECHANISM ; 


AMONG WHICH ARE 


= >: The ARCHI T ECTONIC SECTOR by Adams—Other SECTORS by Simon and A 
. IIHEO DO LITE and STAND by Sisson— CAMERA by Sisson. 
* = | The PENDULUM with which the late Lord MuLGRave made his EXPERIMENTS, 


On his Voyage to the North Pole, with the Apparatus constructed by Mr. Cumming on that occasion, and 
particularly described in his Lordship's Narrative of that Voyage. 


5 EN GIN E for cutting and finishing CLOCK WHEELS, by Mr. Cumming, 


It divides with a Screw, and will cut or divide a Circle into any number of Parts. 


ENGINE for cutting and finishing CLOCK PINIONS by Mr. Cumming. 

| WORKING BENCHES, &. 
= | Ac̃ the same time will be Sold, : 4 
1 3 A few Good PAINTINGS, by Paul Penini, &c. ; 
1 = Some BOOKS of ART and SCIENCE, _ 
i ; = | Including 0 the Pablications of Le Paute Berthout, Le Roi Lainée, Thiout Lainte, Derham, a and Hatton, | _ 


on Clock and Watch Work; and Dr. Hooxx's Works; dee ö 3 
AND A PART OF ' | 


The HOUSEHOLD FURNITURE, Pier Glasses, Presses, &c. 


— — 


The Grand Machine Organ may Fo viewed and heard to Play for Four Days preceding the Sale, between 
the Hours of 1 and 6, by Catalogues at 1s. each, which may be had at MURRELL and WIESsOx's, Skinner 
Street, Snowhill, und on the Premites; without which no one can be admitted. 


The LEASE of the DESIRABLE and EXT ENSIVE PREMISES 
Will be Sold by Auction, on the 10th of May, at the Auction Mart, of which Particulars * be hud. 


e Printer, Crow-street, Hatton-garden, London. 
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TOWARDS 


THE NORTH POLE 


UNDERTAKEN 


BY HIS MAJESTY'S COMMAND 


1773 


BY CONSTANTINE JOHN PHIPPS: 


ae 5 LOND O N; 


PRINTED BY W. BOWYER AND 4 NICHOLS, 


FOR + NOURSE, BOOKSELLER TO BIS MAJESTY, 


IN THE STRAND. 
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As a Sea Officer addreſſing Vour MaJjesTyY | 
on a profeſſional ſubject, 1 might juſtly be 
accuſed of ſingular — did 1 not avail 
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Your Magesry | receives every Attempt to 
promote Your Service. An Indulgence u which, 
; at the, lame; Time that i it cannot fail, of api 
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moſt devoted Attachment the warmeſt Gra- 
 titude of, 


DIRE, 


Vour MEST Vs moſt dutiful 


Subject and Servant, 
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cONSTANTINE JohN PHIPPS. 
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Ta idea of a dalbge to the Eaſt Indies by che h 
North Pole was ſuggeſted as early as the year 1527, | 
by Robert Thorne, merchant, of Briſtol, as appears from 


two papers preſerved by Hackluit; the one addreſſed to 4 


king Henry VIII; the other to Dr. Ley, the king's am- 
baſſador to Charles V. In that addreſſed to the king he 

ſays, Ik now it to i my bounden duty to manifeſt this 
4 ſecret to your Grace, which hitherto, J ſuppoſe, has 


been hid.“ This ſecret appears to be the honour and 


advantage which would be derived from the diſcovery of 
a paſſage by the North Pole. He repreſents in the 
ſtrongeſt terms the glory which the kings of Spain and 
Portugal had obtained by their diſcoveries Eaſt and Weſt, 
and exhorts the king to emulate their fame by under- 
taking diſcoveries towards the North. He ftates in a 
very maſterly ſtyle the reputation that mult attend 
the ne, and the great benefits, ſhould it be 
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INTRODUCTION. 
crowned with ſucceſs, likely to accrue to the ſubjects of 


this country, from their advantageous ſituation; which, 


he bbſerves, ſeems to make the exploring this, the 
only „ undiſcovered * the King's peculiar 


e 


To remove any objection to the undertaking which 
micht be drawn from the ſuppoſed danger, he infiſts up- 
on „the great advantages of conſtant day- light in ſeas, 


* that, men ſay, without great danger, difficulty, and peril, 
. yeaʒ rather, it is impoſſible to paſs; for they being paſt 


« this little way which they named ſo dangerous (which 
may be two or three leagues before they come to the 
« Pole; And as much more after they paſs the Pole), it is 


ce clear from thenceforth the ſeas and lands are as tem- 


i perate as in \ thele ns. 
$11 mod 515 EY, 
10 the derer addreſſed to Dr. Lay 4 he enters more iy 
W into the advantages and practicability of 
the* utdertaking, Amongſt many other arguments to 


prove the value of the diſcovery, he urges, that by ſail- 


ing northward and paſſing the Pole, the navigation from 


England to the Spice Iſlands would be ſhorter; by more : 
than two thouſand leagues, than either from Spain by the 
'Straits of Magellan, or Portugal by. the Cape of Good 


Hope; and to ſhew the likelihood of ſucceſs in the enter- 
ptize he ſays, it is as probable that the coſmographers 
ſhould be miſtaken in the ag they entertain of the 


if. polar 


I. N. T. RO DP U CTI O N.] 

polar regions being impaſſable from extreme ęqld, a8, it has 
been found, they were, in ſuppoſing the countrigs under 
the Line to be uninhabitable from exceſſive heat. With 
all the ſpirit of a man convinced of the glory to be 
gained, and the probability of ſucceſs in the undertaking, 
he adds, God knoweth, that though by it I ſhould 
<« have no great intereſt, yet I have had, and ſtill have, no 
« little mind of this buſineſs: ſo that if I had faculty tq 
« my. will, it ſhould: be the firſt thing that I would un- 
4 derſtand, even to attempt, if our. ſeas .Northward: be 

e navigable to the Pole or no. Notwithſtanding, the 
many good arguments, with Which he, ſupported; his pro- 
poſition, and the offer of his on ſervices, it, logs; not 
appear that he prevailed ſo far as. 0 procure i to 
be made. 


; mot 595113111 10 poof " 15 
a Ko j5 PR 4 z ws 22 | 
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1 in his Regiment of hs $a, written about the 
year 1577, mentions this as one of the five, pays to 
Cathay, and dwells chiefly | .on the mildnaſs oh [climate 
which. he unagines. muſt be found near the Pole, from the 
conſtant preſence of the ſun. during the ſammer,!; Theſe - 
arguments, however, were ſoon after controvexte debe 


5 aan geile. in his Treatiſe « 0 a Voixerfal Maps. 
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1 nk PREY Beft,, 2, 1 who kad) been 
with Sir Martin Frobiſfier in all his voyages ſor the dit 
cCovery of the North Weſt paſſage, wrote a very ingenipus 
— to prove all parts of the > world: habitable.;, 5 
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INTRODUCTION. 

No voyage, however, appears to have been undertaken 
to explore the circumpolar ſeas, till the year 1607, when 
« Henry Hudſon was ſet forth, at the charge of certain 
ce worſhipful merchants of London, to diſcover a paſlage 
ce by the North Pole to Japan and China.” He failed | 


from Graveſend on the firſt of May, in a ſhip called the 


Hopewell, having with him ten men and a boy, I have 


taken great pains to find his original journal, as well as 
thoſe of ſome others of the adventurers who followed him; 
but without ſucceſs : the only account I have ſeen is an 
imperfect abridgement in Purchas, by which it is not poſ- 


ſible to lay down his track; from which, however, I 
have drawn the following particulars :—He fell in with 


the land to the Weſtward in latitude 73%, on the 
= twenty-firſt of June, which he named Hold- with-Hope. : 
The twenty. ſeventh, he fell in with Spitſbergen, and 
met with much ice; he got to eighty degrees twenty- 


three minutes, which was the Northernmoſt latitude 
he obſerved in. Giving an account of the concluſion 


of his diſcoveries, he fays, „On the ſixteenth of 
« Auguſt I ſaw land, by reaſon of the clearneſs of the 
weather, frretching far into eighty- two degrees, and, by 
the bowing and ſhewing of the ſky, much farther 
„ which when I firſt faw, I hoped to have-had a free ſea 


„ between the land and the! ice, and meant to have com- 


4 paſſed this land by the North; but now finding it was 
_ * impoſſible, by means of the abundance of ice com- 


66 Cm us about by. the North, and joining to the 


6c land ; 


INT RO DDD CG TI 10 Na 5 
© land ; and ſeeing God did bleſs us with a wind, we re- - 
turned, bearing up the helm.” He afterwards adds: 

« And. this I can affure at this preſent, that between 
« ſeventy-eight degrees and an half, and eighty-two de- 
„ by this way there is no paſſage.” In conſequence a 
of this opinion, he was the next year — on * 
North Eaſt diſcovery. , os reg nero 


In March 1600 old fyle, « «A voyage was hob forth "ip the: 

4 right worſhipful Sir Thomas Smith, and the reſt of the 

ce Muſcovy Company, to Cherry Iſland, and for a; further: 

«© diſcovery to be made towards the North Pole, for thelike-:: 

c lihood of a trade or a paſſage that way, in the ſhip. called. 

< the Amity, of burthen ſeventy tuns, in which Jonas 
Poole was maſter, having fourteen men and one boy. 
He weighed from Blackwall, March the firſt, old ſtyle; and; 
after great ſeverity of weather, and much difficulty from. 
the ice, he made the South part of Spitſbergen on the 
i6th of May. He failed along and ſounded the. coaſt,, 
giving names to ſeveral places, and making many very 
accurate obſervations. On the 26th, being near Fair. 
Foreland, he ſent his mate on ſhore ;—and- ſpeaking of 
the account he gave at his return, ſays, Moreover, I was! 

ec certified that all the ponds and lakes were unfrozen, they: 

« being freſh water; which putteth me in hope of a mild · 

« ſummer here, after ſo ſharp a beginning as I have had 
« and my opinion is ſuch, and I aſſure myſelf it is ſo, that 
a paſſage may be as ſoon attained this way by. the Pole, 
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1 NITRO D UC T Io. N 
has any unk nown way whatſoever, by reaſon the ſun doth 
« give a great heat in this climate, and the ice (I mean 


<< that freezeth here) is nothing ſo huge as I have ſeen in 
« „ — 4 


5 Theſe hu, W 5 was ſoon obliged to relinquiſh 
for that year, having twice attempted in vain to get beyond 
790 50. On the 21ſt of June, he ſtood to the Southward, 
to get a loading of fiſh, and arrived in London the laſt of 
Auguſt. He was employed the following year (16 1 1) in a 
ſmall bark called the Elizabeth, of 50 tuns. The inſtruc- 
tions for this voyage, which may be found at length in Pur- 
chas, are excellently drawn up: They direct him, after 
having attended the fiſhery for ſome time, to attempt diſco- 
veries to the North Pole as long as the ſeaſon will permit; 
with a diſcretionary clauſe, to a& in unforeſeen caſes as ſhall 
appear to him moſt for the advancement of the diſcovery "I 
and intereſt of his employers. This however proved an unfor- 
tunate voyage: for having ſtaid in Croſs Road till the 1 0th of 
June, -oti-accotmtiof the bad weather, and great quantity 
of ice, he failed from thence on that day, and ſteered 
Wb N fourteen leagues, where he found a bank of ice: 
he returned to Croſs Road; from whence when he ſailed, 
be found the ice to lie cloſe to the land about the lati- 
tude of 80, and that it was impoſſible to paſs that way; 
and the ſtrong tides making it dangerous to deal with the 
ice, he determined to ſtand along it to the Southward, to 
try if he could find the ſea more open that way, and ſo 
8. get 


INTRODUCTION. 
get to the Weſtward, and proceed on his voyage. He 
found the ice to lie neareſt SW and 8 Wbs and ran 
along it about an hundred and twenty leagues, He had 
no ground near the ice at 160, 180, or 200 fathoms : per- 
ceiving the ice ſtill to trend to the ſouthward, he deter- 
mined to return to 9 for _ Macs where he 
his __ 


15 3 
1 Ty i 


oo bi year 761 1 , anche 5 voyage was: 3 in 
which Baffin and Fotherby were employed. With much 
difficulty, and after repeated attempts in vain with the 
ſhip rhey got with their boats to the firm ice, which 
jomed to Red. Beach; they walked over the ice to that 
plade, in hopes of finding whale - ſins, &c. in which they 
were diſappointed. Potherby adds, in hizacebunt: * Thus, 
as we vould not find what we deſired'to ſee, ſu did we: 
4 behold) that which we wiſhed had not been there to he 
ſeen; - which was great abundance of ice; thut lay cloſe 
% the ſhore, and alfo off at ſea as für as we could 
4 diſce mn. On the eleventh. of Auguſt: chey ſailed from 
Fair- Haven, to try if the ice would let them paſs. to the 
Nortkward, or Northeaſtward; they cored: from” Capt: 
Barren, or Vogel Sang, NE b E eight leagues, where 
chey met with the ice, which lay E b8 ad Web M. 
The fifteenth of Auguſt chey ſaw ice nen! in dhe lea 
of above the thickneſs of allen,. ee e e 
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Fotherby was again \ Gttel out che next year i in a plnnace 


of twenty tons, called the Richard, with ten men. In 


this voyage he was Prerented by the ice from getting 


farther than in his laſt. ' He refers to a chart, in which he 


had traced the ſhip's courſe on every traverſe, to ſhew how 
far the ſtate of that ſea was diſcovered between eighty and 
ſeventy- one degrees of latitude, and for twenty-ſix degrees 
of longitude from Hackluit's headland. He coneludes the 


account of bis W in the r manner: 5 


e Now; 5 if any demand my opinion concerning hope 


4 of a paſſage to be found in thoſe ſeas, I anſwer ; that it 
7e is true, that I both hoped and much deſired to have 


e paſſed further than I did, but was hindered with ice; 


„herein although I have not attained my deſire, yet 
e foraſmuch as it appears not yet to the contrary, but 
s that there is. a ſpacious ſea betwixt Groinland and king 
James his new land [Spitsbergen] although much peſter- 
sed with ice; I will not ſeem to diſwade this worſhip» 
« ful company from the yearly adventuring of 150 or 200 


« pounds at the moſt, till ſome further diſcovery be made 
« of the ſaid ſeas and lands adjacent.” It appears that | 


the Ruſſia company, either ſatisfied with his endeavours 
and deſpairing of further ſucceſs, or tired of the expence 
of the undertaking, never employed any more ſhips « on this 


— 
—_ All 
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"Al theſe voyages having 1 fitted out by private ad- 
yenturers, for the double purpoſe of diſcovery and preſent 
advantage; it was natural to ſuppoſe, that the attention 
of the navigators had been diverted from purſuing the 


all the attention that could have been wiſhed. I am 
happy, however, in an opportu nity of doing juſtice to 
the memory of theſe men; which, without having 
traced their ſteps, and experienced their difficulties, 
it would have been impoſſible to have done. They 
appear to have encountered dangers, which at that 
period muſt have been particularly alarming from their 
novelty, with the greateſt fortitude and perſeverance ; as 
well as to have ſhewn a degree of diligence and ſkill, not 
only in the ordinary and practical, but more ſcientific 
parts of their profeſſion, which might have done honour 
to modern ſeamen, with all their advantages of later im- 
provements. This, when compared with the accounts 
given of the ſtate of navigation, even within theſe forty 
years, by the moſt eminent foreign authors, affords the 
moſt flattering and fatisfaQory proof of the very early 
exiſtence of that decided ſuperiority in naval affairs, which 
has carried the Power of this country to the * it has 
now attained. | | 


This great * of i perhaps the moſt im- 
| portant in its conſequences to a commercial nation and 
C maritime 


more remote and leſs profitable object of the two, with 


10 


Rong 


probability, that. fuch. an expedition could, agtthe cast 
9p, without anecting wich much ice, n 


harſs vas fixed at ninety: men, and 
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maritime power, but the only one which had never yet 
been the object of royal attention, was. ſuffered to remain 
without further inveſtigation, from the year 1615 till 
1773, when the. Earl of Sandwich, in conſequence of an 
application which had been made to him by the R 


in ol 
Society, laid before his Majeſty, about the beginning of 


February, a propoſal for an expedition to try how far NA 
vigation was pre 
his. Majeſty was. pleaſed; to diet ſhould. be. immediately 


Ricable towards: the. North Pole; Which 


undertaken, wich every encouragement chat could cqun- 
tenapce ſuch an samten and every aſſiſtance that could 
ctrl de itz ſucceſs . I a. 4 8 4g by 11; 9b 81 ous 2 5 


2 1100 215 3220} 11935 SANE: T7 1 1431 7 830 36" 14 1102 7978 FY Hou 


+, As,lpqn,as I heard. of the Abad. Laff 1 and 


had, the; hogour of being entruſted with che. conduet of 
thismngentaking: The. nature-of fl 


| £ voyage reqvwixing 
DHA: cer in the choice and equipment ef the ſhips, 
the hojſe. aud. Carcaſs bombs were fixed, pon as, the 
and. therefore Prepereſt for the purpoſe; The 


nade ſome,adqitiena 


Areygrbening, neceſflary ;. they were therefore) imme- 


diately:taken. into dock, and fitted in the-moſt. complet 
manger for; the ſeryice. The complement fon che, Rage 


the ordinary gftabliſl+ | 
nt departed: from, by appointing an additional number 


of afficers, and entering effective men ate ff cthe 
uſ al pumber of boys, ITE 


o 


I was 


s 1999 150, oi 9110 A tt 309 MO SER 
1 T:was allowed to fecommend che officer; and was very 
happy to find; during the courſe of the voyage, by the 
great aſſiſtanee I received" oi many occaſions” from their 
Abinties and experience; thät Thad not beth miiſtaken in 
the characters of thoſe upon whom ſo much depended in 
the performance of this ſervice. TWwo mafters of Green- 
| Haiditteri were employed as pilots for each fflip- The 
Racelionfe asd alſö fordifhed (with the new cHalniptnit 
made by Mr. Cole a cord 1 
proveriichts,” which were fbünd' to afiſwer perfetly' 4 


. 
„* % 
4 

* 


We alſo made uſe of Dr. Irving's apparatüs for Wig 


freſh water from the ſea, with the greateſt ſucceſs. Some 
final bur uſefül alterations were made in the 
ptoviſtons uſually ſupplied in thie navy 30 ff 
quantieyrof Jpirits was allowed: for- Each (ip, td U 
arztlie Kilcierion of the comm 


4 Hande of wine vir lb flfteg bor the vr dl 
fick! Additional clothing, adapted to that gl br 


dlinvite}"which>from tlie tekitichs of former fapigators 


be" put%on 


we were taupht to expect, was ordered to. 
board) tobe giwen to the ſeaen when we arr Wed un tlie 
high latitudes. Ik was forefeeh that one or Beth? df the 
hips nüglir be ſacrificed in che proſecution #Fthis/undet. 
taking; the boats for each ſhip" were tlietefere calcufKtett, 


in + f A YT LL. 4 Ni D YEIS my A 223 pop ie ra a 1 220 SP Cx 0Y% * /$ 


WL 


ditig to Cabtaim Bentintk ' i. 


dak of 
mA 


3 3 ELL: Sn” 6 oY L 5 Io : 3 > 
 fitigite orlſeverity of weather might” mike? ir expethient. 
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12 INTRODUCTION. 
tranſport the whole crew. In fhort, every thing which 
could tend toi protnote the ſucceſs of the undertaking, or 
contribute t thè ſecurity, en aud convenience of the 
ſhips' COM PALIE,- was granted. 1 „ 


The Board of Longitude . with Mr. Iſrael u 
to embark in this voyage, to make aſtronomical obſerva-· 
tions, His reputation for mathematical knowledge was 
too well eſtabliſhed to receive any addition from the-few 

opportuiiities- which. a voyage in ſuch unfaveurable 
climates could afford. The ſame Board ſupplied him with 
ſuell inſtruments as they imagined might be ufeful. ſor 
makiug obſervations and experiments. The Royal. Soũ 
eiety favohfed me with ſuch information as they Judged | 
mitzit ſetve to direct my enquiries, whenever the circum- 
ſtagcts of the voyage ſhould afford me leifure and opportu- 
nity for making obſervations. Beſides theſe learned bodies, 
I wagobliged to many individuals for hints; amongſt 
who itls with pleaſure I mention Monſieur D'Alembert, 
who communicated to me a ſhort paper, which, from the 
coneiſchels and elegance with which it was drawn up, as 
well as from the number of intereſting objects that it re- 
commended to my attention, would have done honour to 
any perſon whoſe reputation was not already eſtabliſhed © 
_ upoh fo; ſolid a foundation as that learned philofopher's. 
To Mr. Banks I was indebted for very full inſtructions in 
the branch of n hiſtory, as I have fince been for. his 


= — aſſiſtance 


* , 
9 


INTRODUCTION. 13 
aſſiſtance in drawing up the account of the productions of. 
that country ;' which I acknowledge with particular ſatis- 
faction, a8 inſtances of a very long 1 which I am 
bappy | in an opportunity of mentioning. ing nad qt 


444. 
* 


As a voyage of this kind would probably afford n. many 
opportunities of making experiments and obſervations in 
matters relative to navigation, I took care to proyide my 
ſef with all tlie beſt! inſtruments hitherto-1 in uſe, fag. * 
as et ORs had been 8 or eren tried. 

3 Af 
1 The Agel of dhe Skcond, mae in Wy high @ 8 
tude as I was lkely to reach, appearing to me an expegi 
ment too intereſting to be neglected, I deſired Mi. um- 
ming to make me ſuch an inſtrument as he thought. would, 
beſt anſwer the purpoſe. That modeſty and candour whigh: 23 
always attend real merit, induced him to, lend me the 
identical pendulum with which Mr. Graham had made his 
experiments; rather than furniſh me with one of his own. 
conſtruction; but the judgment as wWell as, ſläll with 
which the apparatus joined to it was contrived and exe 
cuted, notwithſtanding the ſhortneſs of the time, will, . 
am e do him credit. | | | 


T be Bead of Ladd 8 two DAY ab for | 

= keeping the longitude by difference of time; one con- 

ſtruded by Mr. Kendal, on. Mr. Harriſon's principles; 
ants Es PO Oe P we 
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IENOrIN ODU αοο ON. 
the" PIR bAtnoldn'Þoad allo a pocket watch: 
nfittatcdby Mr. Arnold; by which I kept the long: 
tude to a degree of exactitude much beyond what I could 
Eave expected che watch having: — — Its — 


going 0 wha in nn e e 


3115 719 55 7 1831 


In the) won artich follows: tram: to cv myſelf 


to Res occurrences of the voyage as they ſucceeded in ondbr 


of time; which, for the convenience of the generality 


of readers, I have reduced from the nautical to the 


civil computation : to this I ſhall add, by way of Ap- 
pendix, an account of all the experiments and obſerva- 
tions under their reſpe&ive heads, that thoſe who in- 


tereſt themſelves in any particular branch, may find 
- whatever they want, unmixed with foreign matters; 
while thoſe who may wiſh only to trace the whole pro- 
greſs of the voyage, as well as thoſe who may be ſatiſ 
fied with the general reſults of the experiments, will 
find the account unincumbered with that detail which 
I wiſh to ſubmit to others, who may chuſe to examine 
more minutely, and com pare the facts with the con- 
eluſions. 


A voyage of a few months to an uninhabited extre- 
mity of the world, the great object of which was to aſ- 
certain a very intereſting point in geography, cannot be 
ſuppoſed to afford much matter for the gratification of 

mere 
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I. OURN A 1. 


A PRIL 100 1773, I received my commiſſion for 


with the greateſt diſpatch for a voyage of diſcovery to- 
wards the North Pole, and to proceed to the Nore for 
further orders. 9 5 


23d. The ſhip was hauled out of dock. 


May 21ſt. The ſhip being manned and rigged, and 
having got in all the proviſions and ſtores, except che 


Gunner' „ we fell down to Galleons. 


22d. We received on board the powder, with eight fix- 
pounders, and all the gunner's ſtores. Lord Sandwich 
gave us the laſt mark of the obliging attention he had 
ſhewn during the whole Progreſs of the equipment, by 
coming on board to ſatisfy himſelf, before our departure, 
that the whole had been compleated to the wiſh of thoſe 
who were embarked 1 in the expedition. The Eaſterly 


D 2 winds 


1773. 
April. 


the Racehorſe, with an order to get her fitted 


—̃ —.0 


May. 


1 CW 

May. winds prevented our going den the river till the 26. 
—— when I received my inſtructions for the voyage, dated the 
25th; directing me to fall down to the Nore in the 
Raceborſe, and there taking under my commant the 
Carcaſs, to make the beſt of my way to the Northward, 

and: proceed up to the North Pole, or as far towards it as 
poſſible, and as nearly upon a meridian as the ice or other 

- obſtructions might admit; and, during the courſe of the 
voyage/to-make ſuch obſervations of every kind as might 
be uſeful to navigation, or tend to the promotion of na- 

tural: Knowledge: in caſe of arriving at the Pole, and 
even finding free navigation on | the: oppoſite meridian, 

not to proceed any farther ; and at all events to ſecure 

my return to the Nore before the winter ſhould ſet in. 

There was alſo a clauſe authorizing me to proceed, in 

unforeſeen caſes, according to my own diſcretion; and 

another clauſe direQing me to proſecute the voyage on 


board the e in 1 caſe the Racchorſe GOES be loft or 
3 HN 2% . 
N 4 adi at 0 None a was. is ned 15 
Captain Latwidge, in the Carcaſs, on the 36th: her 
equipment was to have been in all reſpects the ſame as that 
of the Racehorſe, but when fitted, Captain Lutwidge find- 
ing her too deep in the water to proceed to ſea with ſafety, 
obtained leave of the Admiralty to put ſix more guns on 
ſhore; to reduce the complement to eighty men, and re- 
tot "aChuantity of proviſions ene to that re- 
e + duction. 


10 n M . 


duction. The officers! were recommended by Captain 
Lutwidge, and did juſtice to his penetration by their 


conduct in the courſe: of the voyage. During our ſtay 


here, Mr. Lyons landed with. the-aſtronomicul quadrant - 
at Sheemeſs en found the latitude to be 31 37 30% 
longitude © 30 Eaſt. The ee wn: real 


our n this day and the n 


JH 80e „fi „ Ini. 11ʃ43ʃ1 Sit Hi 
June EY Hwing the wind db Welbraich of FNonh; , 
at five in the morning I made the fignal to weigh; but 


in leſs than half an hour, the wind ſhifting to the Eaſt- 


ward iand blowing freſh; I furled the topſails. The wind 
came in the afterndon to Nb E; m, gh but dich not 


| e * tide of — —_— Au ne” 711115 


bs: 3 10 01 we k CT. N Js J& af? 


1 e. wind blowi TO fiſh all dp Early, we dit 


not mere. TH.” n of 


© x 14 
20 No! Ic Þ 120 L 51 


4th. The Gd coming 3 to < ths Weſtward at fx 


in the morning, -I weighed immediately, and ſent the 


boat for Captain Lutwidge, to deliver him his orders. 
At 10 ; 


latitude obſerved was 51 37 36 N. 


and Haryiob. Little wind at waht 1 


i, 5 Anchored i in \ Hoſcley, Bay. at half * 6 ia 


the evening, in five and an half fathom water. Orford. 
Caſtle. N Eb N. D a 


VM. longitude by the watch 56 E. At hoon the 


At eight in the 
evening va had got as far as Balſey Cliff, bann, Orkaed 


May. 


June, 


10 URN. A L. 
Angle between Aldborough Church and — 280 
Light Houſe. 7 I 
| Light Houſe and Orford Church, -- 0 16 
Orford Church and-Caftle, 1 2 20 
Caſtle nb Holder , e e 100 59 
n oat cd CRIT e 3 5 27 


th. At fre) in the: morning, 1 N at 88 W, 
weighed, and ſtood out to ſea, finding I might loſe two 
tides by going through Yarmouth Roads. Examined the 
log line, which was marked forty-nine feet; the glaſs 

was found, by comparing it with the tine kecper, to run 

thirty ſeoonds: at noon latitude obſerved 5a 16 54 , 

longitude by the watch 1 30 15 E. 
Angle between Southwold and Walderſwick, = _ 
Walderſwick and Dunwich, -- | - — 20 21 
Dunwich and Aldborough, OT 46 53 
Southwold NW # N, ſuppoſed diſtance aw hangers. 
We concluded the latitude of Southwold: to be JO: 22 5 

and gongitude I? as 2 80 E. © The om che was . 22. 

Ilir tho Hf 11 Ni INNS 

ch. T be wind: Was Northerly: all 2 0 blew freſh 
in the morning. We had ſtood far out in the night and 
the "uy ww to clear wa Lemon and ver, 

R 536 11-57 guilt 51:1 6 46 Ft: 3 
5 8h. Winde wind 1 part of PTR 1 1 = * 
heavy ſwell. Stood in for the land. At half paſt ten lon- 
"Joe * the watch o 41 15 E. At noon che latitude 

os 


O URN AL. 
was 53* 38 37 We ſaw the high land near the Spurn, 


in the evening. 


oth. About noon Flamborough Head | bore: NW b N 


diſtant about fix miles: we were by obſervation in lati- 
tude. 54* 4 54”, longitude o' 27,15” E; which makes 


Flamborough Head, in latitude 54* 9, longitude: o 19 
15 E. Ini the afternoon we were off: ä A 


moſt calm. in the * res e 


"ad 59 * * — - 
; 
42 i 1 


2 8 008 ; Anchocndin 85 morning for the tide in Robin 
Hood's Bay, with little wind at NW: worked up- to 
Whitby Road next tide, and anchored there at four in 


the afternoon, 1 in fifteen en with vu little wind. 
N | 1 i | „ Cy far af * 1 


: Arth. Gale 10 the metning a cups our water; 
| lies ſtock and vegetables. At nine in the morning 

longitude obſerved by the watch 1˙ 55 30 M3 
Whitby Abbey bore 8 1 W. Weighed with the wind 
at SE, and ſteered NE b N to get fo far into the inid- 
channel as to make the wind fair Eafterly or Weſterly, 
Without being too near either ſhore, before we were clear 


olf. Shetland and the coalt of OOO? 


12th. The ws at SE, 4 Fn ip w _ 1 
I ordered the allowance of liquor to be altered, ſerving the 
ſhip! s company one-fourth of their allowance in beer, and 
the other chree- fourths in brandy; by which means the 


beer 


June. 


O 
beer was made to laſt the whole voyage, and the water 
conſiderably ſaved. One half of this allowance was ſerved 
immediately after dinner, and the other half in the even- 
ing. It was now light tk all — to read upon 


: deck. 


13th. The weather till fine, but conſiderably leſs 


wind than the day before, and in the afternoon more 
Northerly. The longitude at ten in the morning was 


found by my watch o- W. We took three obſervations 
of the moon and ſun for the longitude ; the extremes dif- 


fered from one another near two degrees: the mean oſ 


_ the three gave the longitude 1* 37 E. At noon the la- 
titude obſerved was 59* 37 31. We found a difference 


of 36 between the latitude by dead reckoning and obſer- 


vation, the ſhip being fo much more Northerly than the 


reckoning. The diſtance by this log was too ſhort by 


forty-three miles. A log marked forty-five feet, accord- 
ing to the old method, would have agreed with the ob- 


ſervation within two miles in the two days' run.. The cir- 


cumſtance of ſteering upon a meridian, which afforded me 
| ſuch frequent opportunities of detecting the errors of the 
log, induced me to obſerve with care the comparative ac- 


curacy of the different methods of dividing the line, re- 
commended by mathematicians, or practiſed by ſeamen, 


In the afternoon I went on board the Carcaſs to compare | 


the time-keepers by my watch. At fix in the evening 


the longitude by my watch 0 * E. This evening the ſun 


ſet 


--J# 0: Un NA. 

ſet at twenty- four minutes paſt nine, and: bore about 
NNW by the compaſs. The clouds made a beautiful 
appearance long after to the Northward, from the re- 
flection of the ſun below the horizon. It was quite light 


all night: the Carcaſs made the ſignal for ſeeing the land 
in the en 


1 48. Ladis wind or calm, all day 5 but. very clear 


and fine weather. Made ſeveral different obſervations for 


the longitude by the fun and moon, and py my watch. 
The longitude of. the ſhip was foun 


gitude 2* 5 45” W. Some Shetland boats tame on 


board. with fiſn. At. noon the latitude. by obſervation 


was 60˙ 16045. At one in the afternoon. the dip was 
obſerved to be 735 300; and at eight, 7 5 18“: the even- 


ing calm, and very fine; the appearance of the ſky to the 
Wy. the mean of 
ſeveral obſervations, 222 25 . 


Northward very beautiful. Variation, 


* 1 e e l : er en nn th r £3 ab 
1 FU By an ieren at Ade in che maining. the 
longitude of. the ſhip was by the ab 0:39 W: Dip 74 


52. At half paſt ten in the morning, the longitude, 
from ſeveral obſervations of the ſun and moon, was © | 
17 W; at noon. being in latitude 60" 19 8", by 


2 obſer vation, I took the diſtance between the two ſhips by 
-j ED 1, - the 


by my watch, at 
ten in the morning, to be 1511 45 W. The fongitude 

by the lunar obſervations differed near two degtes from 
one another. By the mean of them the ſhip Was in Jon- | 


| OVEN SL 
the Megameter; and from that baſe determined the po- 


fition of Hangcliff, which had never before been aſcer- 


tained, though it is a very remarkable point, and fre- 


quently made by _ According to theſe obſervations 


it is in latitude 60? 9, and longitude o 56 30 W. In 


the Appendix I ſhall give an account of the manner of 


taking ſurveys by this inſtrument, which I believe never 


to have been practiſed before. At one, obſerved the dip 


to be 75˙. A thick fog came on in the afternoon, 
with a flat calm; | we could not fee the Carcaſs, but 


heard her ' anſwer the ſignals for keeping company. 


11 is 
Variation, from the mean of ſeveral obſervations, 


= I6th. A very thick fog in the morning; latitude ob- 
ſerved at noon 60* 29 17”: the dip was obſerved at 
nine in the evening to be 76* 45. In the afternoon, the 


weather clear, and the wind fair, ſteered NNE: ſent 


Captain Lutwidge his further orders and places of ren- 


dezvous. = 


17th. Wind fair, and blowing freſh at 8 8 W, con- 


tinued the courſe NN E: ordered the people a part of 
the additional clothing: ſaw an Engliſh ſſoop, but had 
no opportunity of ſending letters on board, the ſea run- 
ning high. At ten in the morning, longitude by the 
watch O' 19 45” W: at noon, the latitude obſerved 
was 62 59 27". The ſhip had out- run the reckoning 


S$ eleven 
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eleven miles. Itried Bouguer's log t twice this, days, and 
found it * chan the common log. . ariation 
19 22 W. CV 5 


ef) 001 SET rote, 8 2.7 73; i bY my 27 . > 
g II 


18th. Little wind all day, but fair, fran 8 8 W to 8 K 
ail —_ NN RE: latitude obſerved at noon 65 5 18' 
17. At three in the afternoo , founded with 300. fa- 


* * 
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"atk Wind: to Bs N W. . Took the, cee by 
| ſervation at midnight for the Grſt time; the ſun's 


18 | 
limb o* 37 30 above the horizon; from which t MY 
was found 66* 54 39 N: at four i in the afternoon, lon- 


gitude by the watch 05 58 4 ; 'W: a Tm the fin 
19 11“ W. 


100 TE. 59 131 
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20th. Almoſt calm all af The water x jel PP er- 
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been .be . I ded with a a very 1520 | 


lead the depth of 780 fathom, without getting ground; 
and by a thermometer invented by lord Charles Cavendiſh 


for this purpoſe, found the temperature of the, water at 
that depth to be 26* of Fahrenheit's thermometer: 3 the 


temperature of the air being 48 i, 
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June. We began this day to make uſe of Doctor Irving 
apparatus for diſtilling freſh water from the ſea: repeated 
| | trials gave us the moſt ſatisfactory proof of its utility: the 
water produced from it was perfectly free from falt, and 
wholeſome, being uſed for boiling the ſhip's proviſions:; 
which convenience would alone be a deſirable object in all 
voyages, independent of the benefit of ſo uſeful a reſource 
in caſe of diſtreſs for water. The quantity produced every 
Ii EE day varied from accidental circumſtances, but was gene- 
rally from thirty-four to forty gallons, without any great 
addition of fuck Twice indeed the quantity produced 
was only twenty-three gallons on each diſtillation ; this 
amounts to more than a quart for each man, which, 
though not a plentiful allowance, is much more than 
what is neceſſary for ſubſiſtence. In caſes of real neceſſity 
J have no reaſon to doubt that a much greater quantity 
might be produced without an inconvenient: expence of. 


fuel. 


21ſt. A freſh gale at SE all a ſteered: N N E. 

At four in the morning we ſpoke with a ſnow from the 
feal fiſhery, bound to Hamburg, by which we. ſent ſome 
letters. At fix in the morning the variation by the mean 
5 of ſeveral obſervations, was 23 18' W. Longitude by the 


watch at nine was O 345 30” W.. Latitude. obſerved at 
noon 68* 5,, 
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22d. Calm moſt part of the day; rainy and rather 


cold in the evening. At noon obſerved the dip to be 


77 52. 


June. 


23d. Very foggy all day; the wind fair; altered the 1 


0 _ and ſteered N E and EN E, to get more into the 
mid channel, and to avoid falling in with the Weſtern 
ice, which, from the increaſing coldneſs of the weather, 1 12 
we concluded to be near. At ſeven o'clock in the morn- 
ing, being by our reckoning to the Northward of 72 we 


ſaw a piece of drift wood, and a ſmall bird called a r 


1 obſerved at nine in the — to be 


81 30˙. 


24th. Very 1 all 16 morning; ; the wind came | 
round to the Northward. The dip obſerved at noon - | 
was 80* 35. In the afternoon, the air much colder than 
| we had hitherto felt it; the thermometer at 34. A fire 


made in the cabin for the firſt . in latitude 7” 40'. 2 


285th. Wind Northerly, with a. great fall; ſome: 
ſnow, but in general clear. At eight in the morning,, 

the longitude obſerved by the watch was 7 15 E. Made 
ſeveral obſervations on the variation, which we found, by 


thoſe taken at ſeven in the morning, to be 17? 1 W; 


by others at three in the afternoon,. only 7 4.7" W L 


could not account for this Very ſudden and 1 


 decreale,, 


decreaſe, as there were ſeveral are obſervations 
taken both in tlie merit ing a1 nd even ing, Whibh agreed 
perfectly well with each. other, ie any ap patent 


cauſe which could produce an error affeting all 90 


ſervations of either ſet. At eight 1 I the evening the 16 


gitude by the moon was 125 57 30% E, which e 
2 35 from that by che e Little wind at night“ 


4 11, . 10 4’ 269) WIE DS] 8 e497 Fred. 53103 81 n 


26th. Little wind all . ; the weather very'fine and 


moderate. 'The latitude obſerved at noon was 74 25. 
The thermometer expoſed to the ſun, which ſhone very 
bright, roſe from 41 to 61' in twenty minutes. By each 


of two lunar obſervations which I took with a ſextant of 
four inches radius, at half paſt one, the longitude was 
9 57 30 E; which agreed within thirty-ſeven minutes 


with an obſervation made by the watch at half an hour 


after three, when the longitude was 8 52“ 30 E. Dip 


79 22. 


1 At midnight the latitude obſerved was 74 26. 


The wind came to the 8 W, and continued ſo all day, : 
with a little rain and ſnow. oF he cold did not increaſe. 
We ſtecred NbE. At ſeven in the morning the varia- 
tion, by a mean of ſeveral obſervations; was found to be 
20 38' W. We were in the evening, by all our reckon- 


ings, in the latitude of the South part of Spitſbergen, 
without any appearance of} ice or fight of land, and with 
a fair wind. | ö — 


5 35 2 
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28th. Leſs wind in the morning than the day before, 
with rain and fleet : continued ſteering to the Northward. 


At five in the afternoon picked up a piece of drift wood, 


which was fir, and not worm-eaten : ſounded in 290 fa- 
thom ; no ground. At fix the longitude by the watch 


was 7* 530 E: between ten and eleven at night, ſaw the 
land to the Eaſtward at ten 'or twelve leagues diſtance. 


At midnight, dip 81 7. 


29th. The wind Northerly; ſtood cloſe in with the 


land. The coaſt appeared to be neither habitable nor 


acceſſible; it was formed by high, barren, black rocks, 


without the leaſt marks of vegetation; in many places bare 


and pointed, in other parts covered with ſnow, appear- 
ing even above the clouds : the vallies between the high 


cliffs were filled with ſnow or ice. This proſpe& would 


have ſuggeſted the idea of perpetual winter, had not 


| the mildneſs of the weather, the ſmooth water, bright | 
| funſhine, and conftant day-light, given a chewfalnels 


and novelty to the whole of this ſtriking and romantick 
ſcene. 


1 had an opportunity of making many obſervations near 


the Black Pont. Latitude obſerved at noon 7759 11”. 


The difference of latitude, from the laſt obſervation f 


on the 27th at midnight to this day at noon, would 


| according to the old method of marking the log have been 
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two hundred and thirteen miles; ; which agrees exactly 
with the obſervation. At three in the afternoon, brought 
to and ſounded 110 fathom ; ſoft muddy ground : 

hoiſted out the boat and tried the ſtream; found it, both 
by the common and Bouguer's log (which agreed exactly) 
to run half a knot North; Black Point bearing E NE. 
At four the longitude by the watch was 9 31“ E: at 
eight the Variation, by the mean of nineteen obſervations, 
If 53 W. © I could. not account from any apparent cauſe 
"for this. great change in the variation : the weather was 
fine, the water ſmooth, and every precaution we could 
think of uſed to make the obſervations accurate. The dip 

Wa 8of., 2 0 s « lying to the, Northward. 4 


zh. . midnight the 833 by 1 Was 
785 © 50“. At four in the morning, by Lord Charles 
Casei 8. thermometer Ws, eee of the Water at 
= the . air was at t the Hui time 40⁵ YE, == nine in ade 
morning we ſaw a ſhip | in the N W, ſtanding i in for the 
and. Having little wind, this morning, and that Nor- 
therly, J ſtood in for the land, with an intention to have 


Watered the chip, and got out immediately, but was pre- 


. vented by the calm which followed. At noon the. lati- 


_ tude obſerved: was 78% 8“; the dip 796. 30. At two 


1 the afternoon. we ſounded in 115 fathom; muddy 


bottom: at the ſame time we ſent down Lord Charles 
Cavend. iy 8 thermometer, by. which,, We found the 
-- temperature 
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temperature of the water at that depth to be 33*; that of 
the water at the ſurface was at the ſame time 40, and in 


the air 44 1. Fahrenheit's thermometer plunged in water 
brought up from the ſame depth, ſtood at 381. This 
evening the maſter of a Greenland Ship came on board, 
who told me, that he was juſt come out of the ice which 


lay to the Weſtward about ſixteen leagues off, and that 
three ſhips had been loft this year, two Engliſh, and one 
Dutch. The weather fine, and rather warm. At fix in 


the evening the longitude by my watch was M 28 
4 5" E. | 


July PY Little wid Northerly, « or calm, all day's the 
weather very fine, and ſo warm that we fat without a 


fire, and with one of the ports open. in the cabin. At 


noon the latitude obſerved was 78 13 36”; Black Point 


bearing 8 78* E; which makes the latitude of that point 
nearly the ſame as that of the ſhip, and agrees "My well 
with the chart of this coalt i in Purchas, | 


24. Little wind, and is all day ; the ah very 
fine. At fix in the morning five ſail of Greenlandmen i in | 


ſight. At noon the latitude obſerved was 78* 22 41”. 


I took a ſurvey of the coaſt, as far as we could ſee: I 
took alſo with the megameter the altitudes of ſeveral of 


the mountains: but .as there is nothing particularly in- 


tereſting to navigators in this part of the. coaſt, I ſhall - 
only mention the height of one mountain, which was 
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fifteen hundred and three yards. This may ſerve to give 
ſome idea of the appearance and ſcale of the coaſt. At 
half paſt ſix the longitude by the watch was 9 8 30% E:; 


3 a "== ge: . i 5 J 1 | x #5 
WE 1 11 14 * 3 ZR. (fy, 


1 en at midnight 78˙9 230 467: | Dio. 80? 4 5. 
The weather fine; and the wind fair all day. Running 


along by the coaſt of Spitſtergen all day; feveral.Green- 


landmen in fight. Between nine and ten in the evening 
we were abreaſt of the North Foreland, bearing EbS3S, 
diſtance 1 4 mile. Sounded 1 in e fathom; r 
ground. 5 327 


* I 
vi 4 


Ath. u little wind in the. morning. At noon. the 


bee obſervation was 79 31“. Magdalena Hook 
bore N g9 E qiſtant about four. miles; which gives the 
latitude. f that place 79. 34; the ſame as Fotherby ob- 
ſerved it: to che in 1614. Stood in to a ſmall bay to the 


Son thyard of Magdalena and Hamburgher's Bay: anchored 


With the ſtream anchor, and ſent t the boat for water. About 
three) i i; the. afternoon, - When. the boat was ſent on 


ſhore, it appeared to be high water, and ebbed about three 
fret, - This makes high water full and change at half 


an hour paſt one, or ith a 8 8 W moon; which agrees 


: agaRtly with Baffin's, obſervation in 1613. The flood comes 


rom the Southard. Went aſhore. with the aſtrono- 

mer, and inſtruments, to obſerve the variation. A thick a 
me on before: we had completed the obſervations. 

Toh, 5 | The 
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The ſhip driving, I weighed and ſtood out to ſeà under an 


eaſy fail, firing guns frequently to ſfiew the Carcaſs whete 


we were; and in leſs than two hours joined her. 80on 


after (about four in the morning of the! kth)” the RGck- 


ingham Greenland Ship ran under our ſtern, and the 
maſter told me he had Juſt ſpoke with ſome ſhips from 
which he learnt, that the ice was within ten leagues of 
Facluyt's Head Land, to the North Weſt. In conſe- 


quence of this intelligence, I gave orders for ſteering in 
towards the Head Land; and if it ſhould clear up, to fteer 
directly for it; intending to go North from thence,; till 


ſome circumſtance ſhould oblige me to alter wy cotrſe 219 


Stk. At five the officer informed me, that we were 
wy near ſome iſlands off Dane's Gat, and that the pilot 
Wilhed to ſtand farther out; I ordered the hip tolche 


kept NW, and hauled farther 1 in, when clear ef ' the 


iſlands. At noon I ſteered North, ſeeing nothing of che 


land; ſoon after I was told that they faw' the ice: 
1 Shar upon deck, and perceived lomething White upon 


the bow, and heard a noiſe like the ſurf upon the ſhore; 
J hauled down the ſtudding fails, and hailed the Careaſs 

to let them know that I ſhould ſtand for it to make what 
it was, having all hands upon deck ready to haul up at a 


moment's warning: I deſired that they would keep cloſe 


to us, the fog being ſo thick, and Have every body up 
ready to follow our motions inſtantaneouſly, determining 


to ſtand on under ſuch fail as ſhould enable us to keep 
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the ſhips under command, and not riſk parting com- 
pany. Soon after two ſmall pieces of ice not above three 


feet ſquare paſſed us, which we ſuppoſed to have floated 
from the ſhore, It was not long before we ſaw ſomething 
on the bow, part black and part covered with ſnow, 
which from the appearance we took to be iſlands, and 


thought that we had not ſtood far enough out; I hauled 
up immediately to the NNW and was ſoon undeceived, 

finding it to be ice which we could not clear upon that 
tack; we tacked immediately, but the wind and ſea 


both ſetting directly upon it, we neared it very faſt, and 
were within little more than a cable's length of the ice, 
whilſt in ſtays. The wind blowing freſh, the ſhips would 
have been in danger on the lee ice, had not the officers 
and men been very alert in working the ſhip. The ice, 
as far as we could then ſee, lay nearly E b N and WÞbs. 
At half paſt ſeven in the evening, the ſhip running en- 
tirely to the Southward, and the weather clearing a little, 
I tacked, and ſtood for the ice. When J ſaw it, I bore 
down to make it plain; 3 at ten the ice lay from NW. 


to Eaſt, and no opening. Very foggy, and little wind, 


all day; but not cold. At eleven came on a thick * 
At half paſt midnight, heard the ſurge of the 1 Wy and 
| hauled the wind to me AAAS. e | 


05 Clear . all 8 MP hs wi t Eaſterly. o of 


the ice. In the morning I ſtood in to make the land 
plain. At ſix, was within four miles of the ice, which 


bore 
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bore from E NE to WNW: at ten near Vogel Sang: F 
at noon, latitude obſerved 79* 56' 39“; wind. Eaſterly. 
Continued plying to windward between the land and the 
ice: was within a quarter of a mile of the ice, which lay 
from E N E to NN W, when I tacked; at two in the 
afternoon; and within half a cable's length at midnight: 

the Carcaſs was a great way aſtern and to leeward all 
day. Being ſo near the laſt rendezvous,: I did not chuſe 
to bring to for her, but was very anxious to avail myſelf 
of this favourable opportunity, having the wind off the 
ice and clear weather, to ſee. whether there was any 

opening to the NE of the Head Land. By all the decounts 

from the Greenlandmen this year, and particularly :the laſt 


account from the Rockingham, as well as from what we 
had ſeen ourſelves, the ice appeared to be quite cloſe to 
Meè had ſeen it from ES E to WN W. It was - 


the NN 
probable that the ſea, if open any where, would abe ſo to 
the Eaſtward, where the Greenlandmen do not often ven- 
ture, for fear:of being prevented from returning by the 
ice joining to Spitſbergen. I determined therefore, ſhould 
the wind continue in the ſame quarter next day, to find 
whether the ice joined to the land, or was ſo detached as 
to afford me an opportunity of paſſing to the Eaſtward. 
In caſe of the ice being faſt I could, with the wind Eaſterly, 
range cloſe along the edge of it to the Weſtward. The 
weather exceedingly: fine. At ſix in the mee, the 
eee 908. the anch was vg 4 3' Mösen E. Fe 
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oth At five in the morning the wind was Northerly, 
and- the weather remarkably clear. Being near the ice 
I ranged along it. It appeared to be cloſe all round; 


but I was in hopes that ſome opening might be 


found to get through to a clear ſea to the Northward, I 
ran in amongſt the ſmall ice, and kept as cloſe as poſſible 
to the main body, not to miſs any opening. At noon, 

Cloven Cliff W $ ſeven leagues, At one in the after- 
noon, being ſtill amongſt the looſe ice, I ſent the boat to 


one of the large pieces to fill water. At four we ſhoaled 


the water very ſuddenly to fourteen fathom : the outer 


= part of Cloven Cliff-bore W N: Redeliff, SHE. The 
looſe ice being open to the E NE, we hauled up, and i im- 
mediately deepened our water to twenty- eight fathom ; 


muddy ground, with ſhells. At half paſt four, the ts 
ſetting very cloſe, we ran between two pieces, and Having 
little wind were ſtopped. The Carcaſs being very near, 


and not anſwering her helm well, was almoft oh board of 


us. After getting clear of her, we ran to the Eaſtward. 


: Finding the pieces increaſe in number and ſize, and : 
having got to a part leſs crowded with the drift 1 ice, 1 


brought to, at fix in the evening, to ſee whether we could 


diſcover the leaſt appearance of an opening: but it being 
my on opinion, as well as that of the pilots and officers, 


that we could go no farther, nor even remain there with- 
out danger of being beſet, I ſent the boat on board the 


Carcaſs for her pilots, to hear their opinion; they both 


7 | declared 
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declared that it appeared to them impracticable to proceed 
that way, and that it was probable we ſhould ſoon be 
beſet where we were, and detained there. The ice ſet ſo 
faſt down, that before they got on board the, Carcaſs. we 
were faſt, Captain Lutwidge hoiſted our boat up, to 
prevent ber being ſtove. We were obliged to heave the 
ſhip through for two hours, with ice anchors, from each 
quarter; nor were we quite out of the ice till midnight. 
This is about. che place where moſt of the,old diſcoyerers 
were ſtopped. The people in both ſhips being much fa- 
tigued, and the Carcaſs not able to keep up with 
us, without carrying ſtudding-ſails, I ſhortened ſail.as ſoon 
as we were quite out, and left orders to ſtand to the 
Northward under an eaſy fail: I intended, having failed 
in this attempt, to range along the ice to the N W, in 
bopes of an opening that way, the wind being fair, and 
the, weather clear; reſolving, if I found it all. folid, to 
return, to the Eaſtward, where probably i it might by that 
time be broken up, which the "rye mild weather encou- 
gg ang wh expect. 
is SeIrt but 056 
sch. Little. wind in the morning, 9 a fell PORE 
3 were obliged to get the boats a-head, to 
tow the ſhip clear; which they. effected with difficulty. 
A breeze. ſpringing. up when we were within two cables 
lengths, of the main body of the ice, ſtood in for the 
land, and tacked at two, to fi and: to the N W for the! ice; 
but. the. Res: coming thick between five and fix, E 
| flood 
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ſtood in again for the land. It clearing up ſoon after, I 
bore away again NW for the ice. At ten, ſpoke with 
a Greenland Ship which had Juſt left the ice all cloſe to 


the NNW. Between eleven and twelve the wind came 
to the 8 W, with an heavy ſwell, and thick weather. 


Double-reefed the topſails, and tacked at twelve, to ſtand 


in for Hacluyts Head Land, not chinking it proper to 
run in with the faſt ice to leeward in thick weather, 
without even the probability of an opening; and propoſing 
if that weather continued, to complete the ſhip's water, 
and be ready with the firſt wind, off or along the 1 ice, to 
look out for an opening, arid run in. To avoid any incon- 


venience which from the experience of the preceding day 


F perceived might happen, from too many running to one 

place on any ſudden order, I divided the people into 
gangs under the midſhipmen, and ſtationed them to the 
ice hooks, * crabs, and to * over rant che i ice 


When wanted. 


of 


1 51 Having a fair opportunity, and 8 W wind, ſtood 


to the Weſtward; intending, when the weather was clear, 
to make the ice to the Northward, and run along it. 

About twelve, clearer; ſaw the faſt ice to the Northward, 
and the appearance of looſe ice to the NW: ſtood di- 
realy for it, and got amongſt it between two and three; 
ſteering as much to the-Northward as'the fituation of the _ 


ice would permit. At ſix obſerved the dip 81* 52. At 
half ww ſeven, found the i ice quite faſt to the Weſt, being 


in 
S 
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in longitude 25 2“ E, by our reckoning, which was the 
fartheſt to the Weſtward of Spitſbergen that we got this 
voyage, At eight the fog was fo very thick, that we 


could neither ſee which. way to puſh for an opening, nor 


where the Carcaſs was, though very near us. That we 
might not riſk parting company with her, I was obliged 


to ply to windward under the toplails, tacking every 
quarter of an hour to keep in the opening in which we 
were, and clear of the ice which ſurrounded us. At four 


in the afternoon we were in 80˙ 36. 


1 oth. We loſt the o twice in the night, * * ' 
very thick fog, and were working all night amongſt the 


ice, making very ſhort tacks ; the opening being ſmall, 


and the. floating ice very -thick about the ſhip. The 
ſituation of the people from the very fatiguing work and 
wet weather, made the moſt minute precautions neeeſſary 
for the preſervation of their health: we now found the ad- 
vantage of the ſpirits which had been allowed for extraor- 
dinary occaſions; as well as the additional cloathing 


furniſhed by the Admiralty. Notwithſtanding every at- 


tention, ſeveral of the men were confined with colds, which 


affected them with pains in their bones; but, from the 


careful attendance. given them, few continued in the ſick 
liſt above two days at a time. At nine in the morning, 
when it cleared a little, we faw the Carcaſs much to the 
Southward of us. I took the opportunity of the clear 
— N weather 
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weather to run to the Weſtward, and found the ice quite 


ſolid there; I then ſtood through every opening to the 


Northward, but there alſo ſoon got to the edge of the 


ſolid ice. I was forced to haul up to weather a point 


which ran out from it. After I had weathered that, the 
ice cloſing faſt upon me, obliged me to ſet the foreſail, 


which, with the freſh wind and fmooth water, gave the 
ſhip ſuch way as to force through it with a violent ſtroke: 


At one in the afternoon,” immediately on getting out into 
the open ſea, we ſound a heavy fwell ſetting to the North- 


ward; though amongſt the ice, the minute before, the 
Pater had been as ſmooth as a mill pond. The wind blew 


ſtrong at 8 8 W. The ice, as far as we could ſee from | 
the maſt head, lay E NE: we ſteered that courſe: cloſe 
to it, to look for an opening to the Northward. I now 


began to conceive that the ice was one compact impene- 


trable body, having run along it from Eaſt to Weſt above 
ten degrees. 1 purpoſed however to ſtand over to the 
Eaſtw-ard, in order to aſcertain whether the body of ice 


joined to Spitſbergen. - This the quantity of looſe ice had 


before rendered impracticable; but thinking the Weſterly 


winds might probably by this time have packed it all that 


way, 1 flattered myſelf with the hopes of meeting with 
no obſtruction till I ſhould come to where it joined the 


land; and in eaſe of an opening, however ſmall, I Was 


determined at all events to puſh through it, The weather 
clearer, and the land in tant. 
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J o Un N A U. 
„ 321983 et Ds bigs WW orf. 01 Aut of 18 
- rttho Atthalf paſt four in the morning che-lateitude 
by the lunar obſervation:was ꝙ 42 E. And at:thefame 
time by my watch 9 2 E. Cloven Ghit JS E, diſtagt 
deight' miles. This wauld make the longitude gf Cloven 
Cliff 9% 38 E; which is within twenty minutes of-; what 


it was determined: by tha obſervations and: ſuryey taken in 


Pair! Haven At Noon. 'thelatitude. obſeryed; Wat gi 7 


Miogeb Sang WS W. Little wind; .and-aigreat Mell in he 


"imording: n moſt dogs 10 4. „425 


— 
' 5519 82100 15 . 


4. 6- #7 % 14 


72900 It 


132 1 fi 200117 185 of 
WII i ach. 4 all Ani! hs, _—_ full kram he SW, 
uni che weather remarkably mud. At, eigkt in the 


devening longitude by the watch Lo. 54. 30, Er Cloven 
„Gliff S Wb B. The Carcaſs: drove with the current ſo 
neuuthe main boch of the ice, as to be obliged to anchor; 


? "ihe oy to Se; mo water. 


* bt e Galm- WY noon, aha ſhip diving 10 the Weſt- 
1 wirh the current, whichiwe obſerved tobe Very, ixre- 


| Agularz the: Qarcalſs. being driven at che ſamg time t the : 
"avert: 2 * the main _ of the, ice, . abgehen 
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Dutch nabigators who frequented theſe ſeas. 


JOURN A L. 
Sang, and — with the beſt bower in eleven fathom, 
ſoft clay. 


The . | ies we ated is a Wer abs; 


open-from the NE to the NW. The Northeaſternmoſt 


point is the Cloven Cliff, a bare rock ſo called from the 
top: of it reſembling a cloven hoof, which appearance it 
has always worn, having been named by ſome of the firſt 
This rock 
being entirely detached front the other mountains, and 
joined to the reſt of the iſland by. a low narrow iſthmus, 


preſerves in all ſituations the ſame form; and being nearly 


perpendicular, it is never diſguiſed by ſbew. Theſe circum- 
ſtances render it one of the moſt remarkable points on the 


coaſt, ; Phe Northweſternmoſt land is an high bluff point; 
called by he Dutch, Vogel Sang. IT his ſound, though open 
to the Northward, is not liable to any inconveniense from 
that circumſtance, the main body of the ice lying ſo nearaa 


to prevent any great ſea; nor are ſhips in any danger from 


ther looſe ice ſetting in, as this road communicates with 
feverak:others: formed by different iſlands, between: a}; 
which there are ſafe paſſages. 


To all the ſounds ane. 


harbaurs formed by this knot of, iſlands;- the old-Englith- 
navigators had given the general name of Fair Haven zo ot... 

which Fetherby took a lar in 1614: that in akichiths: 11 
Racehorſe and Carcaſs lay at this time they called ther: 
North Harbour; the harbour of Smeerenberg;; diſtantabovtc:: 
; eleven tiles, (in winks we webe in * — 5 
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- : » 3 ak 3 : „n * 
* 723 1 00». C e. # r A . . 4 * FT; 0 s . © $,. . . b F . v- Þ 


1415.5: the; 


10 4 NA 
the South Harbour. Beſides theſe; there © are. feveral | 
others ; particularly two, called, Cook's Hole, and' the. 
N orways, in both which ſeveral Dutch ſhips were lying 
at this time, Here the ſhore being ſteepits; we completed 


our water with great eaſe, from the ſtreams which fall in 


many places down the ſides of the rocks, andꝭ are pro- 


duced by the melting of the ſnow. I fixed upon a'fmall 
flat iſland, or rock, about three miles fromthe: ſhip, and. 


almoſt in che center of thoſe iſlands which form the - 
many good roads here, as the propereſt place for erecting 
a tent, and making obſervations. The foggy: weather 


on the 14th! prevented us from uſing the inſtruments 
that day 4 1 regr etted this cir cumſtance much, fearing it * 
would deprive: me of the only probable | opportunity: of 
making! obſervations on' ſhore in thoſe high latitudes; as 
our water was nearly recruited: however; having little 


wind, with the weather very fair from the 1 5th to the 
18th in the morning, J made the beſt uſe: of that time. 


Even in the cleareſt weather here, the ſky was never 


free from clouds, which prerented our ſeeing the moon 
during the whole of our ſtay, or even being ſure of 
our ſolar obſerrations, Mr. Lyons never having been able 
to get equal altitudes for ſettling the rates of going of the 
time: keepers Once indeed; we were fortunate'enough - 
to- obſerve a revolution of the ſun, of which Lavailed 
myſelf to determine the going of the pendulum adjuſted 
to vibrate ſeconds at London. Daring the courſe of this 


experiment, a particular and conſtant attention was paid 


43 
July. 


is JOURNA L. 


July. to the Nate of the thermometer, which I was ſurpriſed to 
„„ differ ſo little about Noon and midnight its reateſt 
height was, 58* 55 at eleven 3 in the forenoon; > at midnight 


t3j31) 0 81 3.43 Ke 40. 3 es 4 110 TH 

it Was 51”, ® z | ” I. 4 f 5 
| 5 n Ji. e er 7-6 
. \ 0 * oO 4 


? 


; On, the 4; at noon, the weather Was remarkably 
be ang, dear, The thermometer, in the ſhade being at 
OS iii | 
40 „hen expoſed to. the ſil x roſe f in 4 few minutes 50 00 
89˙1, and remained 10 for ſome time, gl mel breeze 
ſpringing up. made it fall. 105 almoſt inſtantly. ne 
weather at this time was rather hot; > that 1 imagins, if 


1 41 30 32112, 


A, thermometer v was to be graduated agoording 1 to the l- 


ings of people in theſe latitudes, the Point ng tempe Mite 
would be about the 44th degree of Fah gap Ale. 
From this Aland I took a ſurvey, 1 to aſcertain the Gtuation 
; of all | the points and openings, and the heig tit'of che! moſt 

| Temarkable mountains : : the longeſt baſe the iſland” Ou 


woul 
; 0 wWas BO 618 2 which 1 determined eie a 52 


r 2 


3 den pg "which edel Fe When laid down | 


; "I 55 


upon. the plan. 1 = bad a. farther proof of 1 its ; ACCUrACy 
ſame. days after, by. t taking the beatings” of "Voget Sang 5 
and. Hacluyrs Head Land i in one, which correſporided 3 
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Cad with their pok tion on | iy chart, | 
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On the 17th, the weather being very clear, I' went up 
one of the hills, from which I could fee ſeveral leagues 
to the NE: the ice appeared uniform and compact, as 
far as my view extended. During our ſtay here, we 


found the latitude of the ifland on which the obſervations 


were made, to be 79˙ [= longitude 10˙ 2 30% E; 


variation 20 38 W; dip 827 7: latitude of Cloven 


+3 11. 11 


Cliff 79 53's longitude | "NW 59 350 E: "Hicluyr's 


Head Land 79* 47'; longitude g* 11 30" E. The tide 


roſe about four ſeet, and flowed. at half an hour after 
one, full and change. The tide ſet irregularly, from 
the number of iſlands between, which it 1 1075 bur 
the flood ppeared to come e from the Southward." 


18 th., The calm Sens ſince the 14th had gi 30s Ve 


full 1 o finiſh the obſervations, and complete by 

water: a breeze ſprioging up in the morning, T'went 
aſhore to get the inſtruments on board. Between one and. 
two we weighed, with the wind Weſterly, and ſtood to 
the Northward. Between eleven and twelve at night, 
having run about eight leagues, | we were prevented by. 


the ice from getting farther. | We ſtood along the edge 
of it to the Southward. At two in the morning, being 
embayed by the ice, I tacked, and left orders to ſtand to 
the Eaſtward along the edge of the i ice, as ſoon as we could 


weather the point; hoping, if there ſhould be | no che bing, 


1 | between. 


100 f N A . 


July. between the land and the ice, that I ſhould at leaſt be 
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able to aſcertain where they joined, and perhaps to. dif. 
cover from the land, whether there was any proſpect of a 
paſſage that way: At that time the ice was all folid as far 
as we could ſee, without the leaſt appearance of water to 
the Northwarc. 


19th. At ſix in the morning we had got to the Eaſt- 

ward among the looſe ice which lay very. thick in ſhore, 
the main body to the Northward. and Eaſtward : the 
land near Deer Field not four miles off, and the water 
ſhoaled to twenty fathoms. Here we found ourſelves 
nearly in the ſame place where we had twice been ſtopped, 
the ice ſituated as before, locked with the land, without 
any paſſage either to the Eaſtward or Northward : I there- 
fore ſtood back to the Weſtward. At noon the Northern- 
moſt part of Vogel Sang bore SW bS, diſtant about 
ſeven leagues. IT The weather being very fine, and the 
wind to the Eaſtward, we were enabled to coaſt along the 
ice to the Weſtward, hauling into all the bays, going 
round every point of ice in ſearch of an opening, and 
ſtanding cloſe along by the main _ all . 3 
woe” a  thip $ * 


OY At half aſter three in the 1 morning the lad was out 


of ſight, and we imagined ourſelves in rather more than' - 


<ighty degrees and an half; ſome of the openings being 
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near two leagues deep, had flattered us with hopes of 
getting to the Northward; but theſe openings proved to 
be no more than bays in the main body of the ice. 
About one in the aſternoon, we were by our reckoning 
in about 80 34, nearly in the ſame place where we 
had been on the gth. About three we bore away for 
what appeared like an opening to the SW; we found 
the ice run far to the Squthward. 


2rſt, We ſlill d to run along the edge of the 
ice, which trended to the Southward. At noon we were 
in the latitude of 79 26, by obſervation, which was 
twenty-five miles to the Southward of our reckoning. 
Finding that the direction of the ice led us to the South- 
ward, and that the current ſet the ſame way, I ſtood to 
the Northward and Weſtward cloſe along the ice, to try 
whether the ſea was opened to the Northward by the 
wind from that quarter. At nine in the evening we had 
no ground with 200 fathom of line. At ten we got into 
a ſtream of looſe ice. I he weather fine, but cool all day, 
and ſometimes og. 


ad. At two in che morning we bore away to o the NE, 
for the main body of the ice; the weather became foggy | 
ſoon afterwards. At fix we ſaw the ice; and the weather 
being till foggy, we hauled up to the SSE, to avoid 
being embayed in it. The air very cold. 
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ice, which trended to the Southward. At noon we were 
in the latitude of 79 26, by obſervation, which was 
_ twenty-five miles to the Southward of our reckoning. 
Finding that the direction of the ice led us to the South- 
ward, and that the current ſet the ſame way, I ſtood to 
the Northward and Weſtward cloſe along the ice, to try 
whether the ſea was opened to the Northward by the 
wind from that quarter. At nine in the evening we had 
no ground with 200 fathom of line. At ten we got into 
a ſtream of looſe ice. The weather fine, but cool all day, 
and ſometimes foggy. 


2 2d. At two in the morning we bore away to the NE, 
for the main body of the ice; the weather became foggy 
ſoon afterwards. At fix we ſaw the ice; and the weather 
being ſtill foggy, we hauled up to the SSE, to avoid 
being embayed in it. The air very cold. 
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23d. At midnight, tacked fie the body of if . ice. | 


Latitude obſerved 80* 13' 38” Rainy in the morning; 


fair i in the afterngon : Kill working up to the Northward ü 
and Eaftward, with the wind Eaſterly. At fix in the 
evening, the Cloven Cliff bearing South about fix leagues, 


founded | in 200 fathom, e ground; ; the lead ah 


P 


At two in the morning, with little wind, od a fell from, 


the South Weſt, I ſtood to the Northward amongſt the ; 
looſe 1 ice: at half paſt two the main body of the 3 ice a 
cable 8 length off, and the looſe ice ſo cloſe that we wore. 


ſhip, not having room or way enough to tack; firuck. 


very! bard againſt the ice in getting the ſhip round, and, 


goku pon one piece, which lifted her in the water ſor near 


a minute, before her weight | broke it. The ſhips had. been 
ſo well  firengthened, that they received no damage from 


gs e ; and I could with the more confidence puſh* | 


it 


th an b. the le loaſe ice, to try for openings. H acluyt's 8 


ad | Land | hore 8 50, W diſtant about ſeven leagues, 


5. 


4 


zb. 100 this 88 of the ice we were een 
really to the Northward, without any proſpect 
Ni Fu eſs attempts « of being a able to ſucceed to, 


ine 


the elend; ; nor indeed, could 1 with an Eafterly wing 


4406 


and. heavy ſpell attempt it, as the wind from that quarter | 


0-254) 


would d not on ly pack the looſe | ice cloſe to the Weſtward, 6 


bo Te . 
but 7 f ſettin 


25 


the ſea on it, make it as improper to be 
98 approached 


1 U RN A L. 


approached as a rocky lee ſhore, To the Faſtward on the 
contrary it would make ſmooth water, And Gerdth all the 


looſe i ice fromthe edges; ; perhaps break! a cam open, ab J | 


Tre 2. 


give us a fair trial to the Northward; at all events, with an 
| Eaſterly wind we could run out again, i if we did 1 not find | 
it practicable to proceed. Finding the ice ſo faſt to the 
Northward and Weſtward, it became; a deſirable obj ect to 
aſcertain how far i it was poſſi ble to get t6 the Faltward, 5 


and by that means purſue the voyage to the N oithward. 
Theſe conſiderations determined me to * ts the Vaſt 


ward, and make another puſh to get though where 1 had ; 


bn inte times repulſed. ta working to the Ea iftwarc 
we kept as near the body of the ice as poſſi ble. At 2808 
tlie Cloven Cliff bore SW bs about ſeven leagues.” At HR 
we were Working to the N E, and at f nine we ſteered to the 
1 E. the ice appearing more open: that wa wa) way : W : we © had freſh! 
gales and doudy weather. The: 11 p firuc ruck very ae 
Ter A 520 hk 


; endeayouring to force through the 550 ole ICE. At midn J 
the wind freſhened, and we 'doub E. res Ar 112 he toptails Is.” 


310 7 


It was probably owing to the fell gales this da „ AS We 
as to the ſummer being more advanced, that we were 


* 55517 


: enabled to get farther than in an of our foriner _—— ts 


nell ors 111415 Ly 


| this way. We continued coalting t > t the 1 anc at . 
5 the morning t che n 5 orth x art e of' Vogel ang ar nd Hacfuyt bots, 
Head Land i in one bore 865 1 5 Ces Ott 8' 


Ws the neareſt part of the ſhore abou three ages 7 


me MIO: 


5 When 1 3 5 left the deck, at foür in the aa ping, we. f. Were 
317 MI. 2 e 113 
20 near "th e ſpot Where che ſkips kad been falt in the ice 
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fo the Eaſtward, the coaſt wears a different face; the 
mountains, though high, are neither fo fleep or ſhavp- 


1 KN 1 


on the 7th 1 in the evening, but rather farther to the Eaſt- 
ward; we had paſſed over the fame thoal water we had 
met with that day, and were now in twenty fathom, 
rocky ground; ſtil} amongft looſe ice, but not fo cloſe as 


we TOO hitherto found 1 it. 


25th. At ſeven in the morning we had deepened our 
water to fifty- fre ſathom, and were ſtill amongſt the looſe 
ice. At noon we had deepened our water to ſeventy 


fathom, with muddy bottom, at the diſtance cf about 
' three miles from the neareſt land. By two-m the aſter- 


noon we had paſſed Deer Field, which we had fo often 


before attempted without fuccefs; and finding the fea 


open to the NF, had the moſt flattering proſpe& of 
getting to the Northward. From this part, all the way 


pointed, nor of fo black a colour as to the Weſtward. 


It was probably owing to this remarkable difference in the 


appearance of the fhore, that the old navigators gave to 


places hereabouts the names of Red Beach, Red Hill, and 
Ned Cliff. One of them, ſpeaking of this part, has de- 
feribed the whole country in a few words: © Here (fays 


ei he) I faw a more natural earth and clay than any that 1 
e have ſeen in all the country, but nothing growing 
6 thereupon mbre than in other places. At two in the 
afternoon we had little wind, and were in fight of Moffen 
Hand, which i is very low and flat. 8 


1 


1 he Carcaſs being becalmed- very near the iſland j in the 
evening, Captain Lutwidge took that opportunity of ob- 
taining the following exact account of its extent, which 
he communicated to me. 


« At 10 PM, the body of Moffen land bearing; 


« Eb S diſtant two miles; ſounded thirteen fathoms : * 


rocky ground, with light brown mud, and broken ſhells. 
Sent the maſter on ſhore, who found the iſland to be 
© nearly of a round form, about two miles in diameter, 
« with a lake or large pond of water in the middle, all 
frozen over, except thirty or forty yards round the edge 


44 of it, which was water, with looſe pieces of broken ice, 
ce and ſs ſhallow they walked through it, and went over 


upon the firm ſolid ier. The ground between the fea 
te and. the pond: is from half a cable's length to a quarter 
< of a; mile brond, amd the whole ifland covered with 
* gravel and ſmall ſtones, without the leaſt verdure or 
« vegetation of any kind. They ſaw only one piece of 
«drift wood (about three fathom long, with a root on it, 
and as thick as the Carcaſs s mizen maſt) which had 
been thrown up over the high part of the land, and lay 
upon the declivity towards the pond. They ſaw three 


c hears,” and a number of wild ducks, geeſe, and other 
« fea fowls, with. birds neſts all over the ifland. There 

60 was an inſcription over the grave of a Dutchman, who 

© was buried there inJuly 1771. It was low waterat eleven 


clock when the boat W and the tide appeared to 


« flow eight or nine feet; at that time we found æ current 
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«i, carry ing che Slip to the N W om tlie and Aich 
« hefore carried us to the SE (at the Tate of a le 
hour) towards it. On the Weft fide is a the” white 
© fandyy- bottom, from two fathoins*=at"a' ſhip ** enge 


4 fromi the beach, "Xo Ave: — ar ul mlles $ 
ce diſtance off. . 


The ſoundings all about this illand, and to the 


Eäſtwärd, , feet” to partake of the nature of the coaſt, 
To the Weſtward the rocks were high, and the ſhores 
Bold and ſteep to; here the land ſhelved more, and the 


p 


foundings were ſhoal, from thirty to ten fathom. Tt ap- 
pears extraordinary that none of the old navigators, who 


are lo accurate and minute in their deſeriptions of the 
coaſt; Have taken any notice of this iſland, ſo remarkable 
and different from. every thing they had ſeen on the Weſtern 


coaſt; unleſs we ſhould ſuppoſe that it did not then exiſt, 
and that the firedins from the great ocean up the Weſt 
ſide of $pitſbergen, and: through the Waygat's Straits, | 
meeting here, have raifed this bank, and occaſioned the 
quantity of ice that generally blocks up the coaſt here- 
abouts.—At four in the afternoon, hoiſted out the boat, 
and tried the current, which ſet NE b E, at the rate of > 
three quarters of a mile an hour. At midni night, Moffen 


Iſland bore from SE bs to LU b Wy - Uiſtait, about Rye 
miles. | 4 


* i; 4 1 "31 *1 
411 1.41% OLE )\0,".1 31 2f1}. 
PTY; 


* 


AZbth: Abobt two in the morning, we. Had little 


wind; . fog; . made the ſignals to the Carcaſs for 


keeping 
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keeping company. At half an hour after three in the 
aſternoon, we were in longitude. 12? 2045 E; variation, 
by the mean of five azimuths, 12 47 W. At nine we 
faw land to the Eaſtward; | ſteering to the Northward 
with little wind, and no ice in ſight, Except. what we 
had paſſed. 


"ooh. Working ren to. the. N E, we > met. wh fome 
| looſe.i ice; however from the openneſs of che ſea hitherto, 
ſince * we had paſſed Deer Field, I had great hopes of 
getting far to the Northw-ard; 'F but about noon, being in 
the latitude of eighty. and forty-eight, by. our reckoning, 
we were. ſtopped by the main bady of the ice, which we 
found lying 1 in a line, nearly Eaſt and Weſt, quite ſolid. 
155 tacked, 15 brought to, and founded... cloſe. to. 
A of the ice, in 79 fathom, muddy bottom. 

a. Nhe. e. wind being ſtill Eaſterly, 1 worked up cloſe > 
the 2 of the ice, coaſting it all the e, At ſix in 
the exening we were in Kngiende 14 59, 9 300 E. 17 0 ob- 
feryation, . lr i eld ot mcg e 0 e 


, = $348 — 
- 


7180 


_ At widgight a 3 e was 80 a7. 

| The main body, of che ice {till lying in the ſame direction, 
we continued "working to the Eaſtward, and found ſeveral 
openings to the Northward, of two or three miles deep; 


into every one of which we ran, forcing the ſhip, 


gere we could, .by a preſs of fail, agorgſt the loaſe ice 
, 1 Which 
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which we found here in much larger pieces than to the 
Weſtward, At fix in the morning the variation, by the 
mean of fix azimuths, was 11* 56' W; the horizon re- 


markably clear. At noon, being cloſe to the main body 


of the ice, the latitude by obſervation was 80" 36“: we 


ſounded in 101 fathom, muddy ground. In the after- 


noon the wind blew freſh at NE, with a thick fog; the 
ice hung much about the rigging. The looſe ice being 


thick and cloſe, we found ourſelves ſo much engaged in 


it, as to be obliged to run back a conſiderable diſtance to 
the Weſtward and Southward, before we could extricate 


ourſelves : we afterwards had both the ſea and the weather 


| clear, and worked up to the North Eaſtward. At half 


paſt five the longitude of the ſhip was 15 16' 4 . At 


even the Eaſternmoſt land bore E N diſtant about 
ſeven or eight leagues, appearing like deep bay 5 
iſlands, probably thoſe called in the Dutch charts the 


Seven Iſlands; they ſeemed to be ſurrounded with ice. 


I ſtood to the Southward, in hopes of getting to the South- 


eaſtward round the ice, and between 1 it and the land, where 


the water appeared more open. 


29th. At midnight the lativade by obſervation was 


80e 211. At four, tacked cloſe to the ice, hauled up the 
foreſail _ backed the mizen topſail, having too much _ 


way amongſt the looſe 1 ice, At noon, latitude obſerved 
80˙ 24 56”. An opening, which we ſuppoſed to be 


the 


the entrance of Waygat's Straits, bore South; the 


Northernmoſt land N E b E; the neareſt ſhore diſtant 


about four miles. In the afternoon the officer from the 


deck came down to tell me, we were very near a ſmall 


rock even with the water's edge; on going up, I ſaw it 


within little more than a ſhip's length on the lee bow, 


and put the helm down: before the ſhip got round, we 


were cloſe to it, and perceived 1 it to be a very ſmall piece 
of ice, covered with gravel. In the evening, ſeeing the 


Northern part. of the iſlands only over the ice, I was 
anxious to-get round it, in hopes of finding an opening 


under. the:land. Being near a low flat iſland oppoſite the 
Waygat's Straits, not higher, but much larger than Moffen 
Iſland, we had an heavy ſwell from the Southward, with 


| little wind, and from ten to twenty fathom : having got 
paſt this iſland, .approaching to the high land to the 
Eaſtw-ard, we deepened our water very ſuddenly to 117 
fathom. Having little wind, and the weather very 
clear, two of the officers went with a boat i in purſuit 
of ſome ſea-horſes, and afterwards to the low iſland. -At 


midnight we found by obſervation the latitude 80". 27 3”, 


and the dip 82* 2 J. At four in the morning I found, by 
Bouguer's log, that the current ſet two fathom to the Eaſt- 
ward. At fix in the morning the officers. returned from 
the iſland; in their way back they had fired at, and 


' wounded a ſea-horſe, which | dived immediately, . and 


brought up with it a number of others. They all joined 


in an attack upon the boat, wreſted an oar from one of the 


I — MK. 


37. 
July. 


July. 


10 f N Ab 
men, and were with difficulty prevented from ſtaving 
or overſetting her; but a boat from the Carcaſs 
joining ours, they diſperſed. One of that ſhip's 
boats had before been attacked in the ſame manner 
off Moffen Iſland. From Dr. Irving, who. went on 


this party, I 2 the ated account of the. low 


land. 
*"M We nd ſeveral lays fir trees rh; on che f Goes, 


©& ſixteen or eighteen feet above the level of the ſea: ſome 


© of theſe trees were ſeventy feet long, and. had been torn 
« up by the roots; others cut down by the axe, and 
c notched for twelve-feet lengths: this timber. Was no 


ce ways decayed, or the ſtrokes of che hatchet. in, the leaſt 


&« effaced. There were likewiſe ſome pipe · ſtaves, and wood 


6 faſhioned for-uſe. The begoly was formed of old timber, 
cc ſand, and whale- bones. 


2 flaw: 7 
„ The iſland is about FER) at long, flat, and 
ce formed chiefly of ſtones from eighteen to thirty inches 


* over, many of them hexagons, and commodiouſſy 


cee placed; for walking on: the middle of. the land is 


* covered with moſs, ſcurvy graſs, ſorrel, and a few 


« ranunculuſes then in flower. Two rein · deer were 


feeding on the moſs; 3 one we killed, and found i it fat, 
« and of high flavour. We ſaw a light grey coloured 
fox; and a creature ſomewhat larger than a weaſel, 
with ſhort ears, long tail, and ſkin ſpotted: white and 
& black. The iſland abounds with ſmall ſnipes, ſimilar 


« to the jack-ſaipe in England. The Ducks were now 
1 | « hatching 


1606 u UH N K . 


et hatching their eggs, and _ wild "wm . i 
cc: ©the water fide.” 


When ] left the deck at fix in the morning, the either 


was remarkably clear, and quite calm. To the NE, 


amongſt the iſlands, I ſaw much ice, but alſo much water 


between the pieces; which gave me hopes that when a 
breeze ſprung up, I ſhould be able to get to the North- 


ward 15 that wy 


en e ant aaa; we 4 ſome- 


thing to the Northward and Eaſtward. At noon we were 


by obſervation in latitude 80˙ 31. At three in the after- 
noon we were in longitude 18 480 E, being amongſt the 


iſlands, and 1 in the ice, with no appearance of an opening 
for the ſhip. Between eleven and twelve at night I ſent 


the maſter, Mr. Crane, in the four-oared boat, amongſt 


the ice, to try whether he could get the boat chrough, 


and find any opening for the ſhip which might give us a 


proſpect of getting farther; with directions if he could reach 


_ the ſhoreto go up one of the mountains, in order to diſcover 


the ſtate of the ĩce to the Eaſtw-ard and Northward. At 


five in the morning, the ice being all round us, we got 


out our ice-anchors, and moored: along - ſide a field. The 


maſter returned between ſeven and eight; and with him 
Captain Lutwidge, who had joined him on ſhore. They 


had aſcended an high mountain, from whence they com- 
and a e extending to the Eaſt and North Eaſt 
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ten or twelve leagues, over one continued plain of ſmooth 
unbroken ice, bounded only by the horizon: they alſo 
ſaw land ſtretching to the 8 E, laid down in the Dutch 


Charts as iſlands. The main body of ice, which we had 


traced from Weſt to Eaſt, they now perceived to join to 
theſe iſlands, and from them to what is called the North 


Faſt land, In returning, the ice having cloſed much 
fince they went, they were frequently forced to haul the 
boat over it to other openings. The weather exceedingly 
fine and mild, and unuſually clear. The ſcene was beau- 
tiful and pictureſque z the two ſhips becalmed in a large 


bay, with three apparent openings between the iſlands 
which formed it, but every-where ſurrounded with ice 
as far as we could. ſee, with ſome ſtreams of water; not 
a breath of air; the water perfectly ſmooth ; the ice 


covered with ſnow, low, and even, except a few broken 


pieces near the edges: the pools of water in the middle 


of the pieces were frozen over with young ice. 


1 * in the a having a light breeze 


to the Eaftward, we caft off, and endeavoured to force 
through the ice. At noon the ice was ſo cloſe, that being 
unable to proceed, we moored again to a field. In the 
afternoon we filled our cafk with freſh water from the ice, 
which we found very pure and ſoft. The Carcaſs moved, 
and made faſt to the ſame field with us. The ice meaſured 
eight yards ten inches in thickneſs at one end, and ſeven 
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yards eleven inches at the other. At four in the after- 
noon the variation was 125 24 W: at the ſame time the 
longitude 19* o' 15” E; by which we found that we had 
hardly moved to the Wai ſince the day before. 
Calm moſt part of the day; the weather very fine; the ice 
cloſed faſt, and was all round the ſhips; no opening to 
be ſeen any where, except an hole of about a mile and a 
half, where the ſhips lay faſt to the ice with ice-anchors. 

We completed the water. The ſhip's company were 
playing on the ice all day. The pilots being much farther | 
than they had ever been, and the ſeaſon advancing, ſeemed 
alarmed at being beſet. . 


Auguſt 1ſt. The ice preſſed in At: ; there was not 
now the ſmalleſt opening; the two ſhips were within leſs 
than two lengths of each other, ſeparated by ice, and 
neither having room to turn. The ice, which had been 
all flat the day before, and almoſt level with the water's 
edge, was now in many places forced higher than the 
main yard, by the pieces ſqueezing together. Our lati- 
tude this day at noon, by the double altitude, was 
80? 37. 


44. * hick foggy wet weather, blowing freſh to the 
Weſtward ; the ice immediately about the ſhips rather 
looſer than the day before, but yet hourly ſetting in ſo 
faſt upon us, that there ſeemed to be no probability of 

getting the ſhips out again, w without a ſtrong Eaft, or 

3 North 
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; Eaſtward, by the cutrent; which had alſo for 
ice from the Weſtward, between the iſlands,” where it 


0 R N AL, 

Nolth Eaſt Wind. There was not the fmalleſt: appearance 
of open water, except a little towards the Weſt: point of 
the North Eaſt land. The ſeven iſlands and North Eaſt 
land, with the frozen ſea, formed almoſt a baſon, leaving 


but about four points EY | for the ice to drift out, 


in caſe of a change of wind. 


3d. The weather very fine, clear, 454 calm; we per- 
ceived that the ſhips had been driven far to the Eaſt- 
ward; the ice was much cloſer than before, and the 


paſſage by which we had come in from the Weſtward | 
cloſed up, no open water being 1 in ſight, Either ir that 


or any other quarter. The pilots having expieſſedi a wiſh 


to get if poſſible farther out, the ſhips cotnpanies were 
ſet to work at five 1 in the morning, to cut a paſſige through - 


the ice, and warp through the ſmall openings to the 


Weſtward. We found the ice very deep, having ſawed 


ſometimes through pieces twelve feet thick.  'This labour 


was continued the whole day, but without any ſucceſs ; 


our utmoſt efforts not having moved the ſhips above three 


hundred yards to the Weſtward through the ice; at the 
ſame time that they had been driven (together with the 


ice itſelf, to which they were faſt) far to the NE and 
ced the looſe - 


became parked, and as firm as the 1 main body. 


4th; 
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_—— Quite calm till evening, when we were flattered. 
with a light air to the Eaſtward, which did not laſt long, 
and had no favourable effect. The wind was now at 
NW, with a very chick fog, the ſhip driving to the 
Eaſtward. The pilots ſeemed to, apprehend that the ice 


extended very far to the Ls and Weſtward. 


5th.. The probability of getting the ſhips out appearing 


every hour leſs, and the ſeaſon being already far advanced, 


ſome ſpeedy reſolution became neceſſary as to the ſteps to 
be taken for the preſervation of the people. As the ſitua- 


tion of the ſhips prevented us from ſeeing the ſtate of the 


ice to the Weſtward, by which our future proceedings 
mult, in a great meaſure be determined, J ſent Mr. 
Walden, one of the midſhipmen, with two pilots, to an 
iſland. about twelve. miles oft, which 1 have diflinguiſhed = 
in the charts by the name of Walden's 8 Iſland, to ſee where 


the. een water . 


3 Mc. Walden and the. RR who : were ſent the 


. day; bęforę ta examine the ſtate of the ice from the iſſand, 
returned, this morning with an account, that the ice, 
though cloſe all about us, was open to the Weſtward, 
round the point, by 1 which we came in, They alſo told. 
me, that when upon the iſland they had the wind very 
freſh to the Eaſtward, though where the ſhips lay it had been 
almoſt calm all day. This circu mſtance conſiderably. leflened 


the 


Auguſt. 


4 24” Sos 
© 


C 
the hopes we had hitherto entertained of the immediate 
effect of an Eaſterly wind in clearing the bay. We had but 
one alternative; either patiently to wait the event of the 
weather upon the ſhips, in hopes of getting them out, 


or to betake ourſelves to the boats. The ſhips had driven 


into ſhoal water, having but fourteen fathom. Should 


they, or the ice to which they were faſt, take the ground, 


they muſt be inevitably loſt, and probably overſet. The 
hopes of getting the ſhips out was not haſtily to be re- 


linquiſhed, nor obſtinately adhered to, till all other 
means of retreat were cut off. Having no harbour to 
lodge. them in, it would be impoſſible to winter them 
here, with any probability of their being again ſervice- 
able; our proviſions would be very ſhort for ſuch an un- 
| dertaking, were it otherwiſe feaſible ; and ſuppoſing, what 
appeared impoſlible, that we could get to the neareſt rocks, 
and make ſome conveniences for wintering, being now in 


an unfrequented part, where ſhips never even attempt to 
come, we ſhould have the ſame difficulties to encounter the 
next year, without the ſame reſources ; the remains of the 


ſhip's company, in all probability, not in health; no 


proviſions; and the ſea not ſo open, this year having cer- 


tainly been uncommonly clear. Indeed it could not 


have been expected that more than a very ſmall part ſhould 


"ſurvive the hardſhips of ſuch a winter with every 
advantage; much lefs in our preſent ſituation. On the 
other hand, the undertaking to move ſo large a body for 
en ä 3 > 


4060484 

fo conſiderable a diſtance by boats, was not without 
very ſerious difficulties. Should we remain much longer 
here, the bad weather muſt be expected to ſet in. 
The ſtay of the Dutchmen to the Northward is very 
doubtful: if the Northern harbours keep clear, they 
ſtay till the beginning of September; but when the looſe 


ice ſets in, they quit them immediately. I thought 


it proper to ſend for the officers of both ſhips, and 
informed them of my intention of preparing the boats 
for going away, I immediately hoiſted out the boats, 


and took every precaution in my power to make them 
| ſecure and comfortable: the fitting would neceſſarily take 


up ſome days. The water ſhoaling, and the ſhips driving 


faſt towards the rocks to the NE, I ordered canvaſs 
bread- bags to be made, in caſe it ſhould be neceſſary very 
ſuddenly to betake ourſelves to the boats: I alſo ſent a man 


with a lead and line to the Northward, and another from 
the Carcaſs to the Eaſtward, to ſound wherever they found 
cracks in the ice, that we might have notice before either 
the ſhips, or the ice to which they were faſt, took the 
ground; as in that caſe, they muſt inſtantly have been 
| cruſhed or overſet. The weather bad ; moſt part of the 
1 day foggy, and rather cold. 


Ith. In the morning I ſet out with the Launch over 
he ice; ſhe hauled much eaſier than I could have ex- 
pected; we got her about two miles. I then returned 


with the people for their dinner. F inding the ice rather 


K ---- more 
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Auguſt. 


an — — part, where ſhips never eve 
come, we ſhould have the ſame difficulties to encounter the 


fervice the hardſhips of ſuch a winter with every : 


JOURNAL. 


the hopes we had hitherto. entextalned of. the immediate 
effect of an Eaſterly wind in clearing the bay, We had but 
one alternative; either patiently to wait the event of the 


weather upon the ſhips, in hopes of getting them out, 
odr to betake ourſelves to the boats. The ſhips had drinen 
into ſhoal water, having but fourteen fathom. Should 


they, or the ice to which they were faſt, take the ground, | 
they muſt be. inevitably loſt, and probably overſet. The 
hopes of getting the ſhips out was not haſtily to. be re- 


linquiſhed, nor obſtinately adhered to, till all l 55 


means n retreat were .cut off. E 
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be. pr 0 LC 3 for: wintring — * in 
1 attempt to = 


next year, without the fame reſources 3 the remain Lo the 


| ſhip's company, in all probability, not in health; no 
proviſions; and the fea not ſo ons this year — cer- 
tainly been uncommonly clear. Indeed it could not 


have been expected that more than a very ſmall part ſhould 


advantage; much lefs in our preſent ſituation. On the 
ether hand, the undertaking to move fo large a body for 
Dy 5 5 8 
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wr confidetable a diftance' by boats, was not without Auguſt. 
very ſerious difficulties. "Should we remain much longer PIO 
here, the bad weather muſt be expected to ſet in. 
The ſtay of the Dutchmen to the Northward is very 
doubtful: if the Northern harbours keep clear, they 
ſtay till the beginning of September; but when the looſe 
ice ſets in, they quit them immediately. I thought 
it proper to ſend for the officers of both ſhips, and 
informed them of my intention of preparing the boats 
for going away, I immediately hoiſted out the boats, 
and took every precaution in my power to make them 
| ed comfortable: the fitting would neceſſarily take 
up ſome days. The water ſhoaling, and the ſ ſhips driving 
| fiſt towards the rocks to the N E, I ordered : 
pread- bags be an in caſe i it an be neceflary very 

mly to betake ourſel s: Falſe hs man. | 
lead and and another from 
Carcaſs to as Faſtward, to fund = they found 
cke in the ice, that we might have notice before either 
the ſhips, or the ice to which they were faſt, took the 
_ ground; as in that caſe, they muſt inſtantly have been 
a ond ſhed or overſet. The weather bad; mei * of the 2 
: "7 foggy, ane rather cone. 5 


th. OE FR morning I 8 out wich hs ne over 
the ice; ſhe hauled much eaſier than I could have ex- 
pected; we got her about two miles. I then returned = 
1 with the people for their dinner. | © inding the i ce rather 
K more 


Auguſt. 


1 
more open near the ſhips, I was encouraged to attempt 


moving them. The wind being Eaſterly, though but 


little of it, we ſet the fails, and got the ſhips about 
a mile to. the Weſtward. 'They moved indeed, but 
very ſlowly, and were not now by a great deal fo 


far to the Weſtward as where. they were beſet. 


However, I kept all the fail upon them, to force through 
whenever the ice ſlacked the leaſt, The people behaved 
very well in hauling the boat; they ſeemed reconciled to 


the idea of quitting the ſhips, and to have the fulleſt con- 
fidence in their officers. The boats could not with the 
greateft diligence be got to the water fide before the four- 


teenth ; if the ſituation of the ſhips did not alter by that 


time, I ſhould not be juſtified in ſtaying longer by them. 
In the mean time J reſolved to carry on both attempts 

| together, moving the boats conſtantly, but without omit- 
ny 5 * of getting the hape throught - 


WY 1 half paſt four, FRE two pilots with three men. 


with the. ſtate of the ice to the Weſtward, that 1 might 
judge of the probability of getting the ſhips out. At nine 


they returned, and reported the ice to be very heavy and 


_ cloſe, conſiſting chiefly of large fields. Between nine and | 
ten this morning, 1 ſet out th the people, and got the 


Launch above three miles. The weather being foggy, and 
the people having worked hard, I thought it beſt to re- 
turn on board between fix and ſeven, The ſhips had 
in the mean time moved ſomething through the ice, and 
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the ice itſelf had drifted ill more to the Weſtward. - At Auguſt. 

night there was little wind, and a thick fog, ſo that I 

could not judge preciſely of the advantage we had gained; 

but I ſtill feared that, however flattering; it was not ſuch 

us to juſtify my giving up the idea of moving the boats, 
the ſeaſon advancing ſo faſt, the preſervation of the ſhips 

being ſo uncertain, and the fuation af ow: yOu ſo 
"critical. 5 VCC 


gen A | thick fog i in the n morning: we ed the ths 
a little through ſome very ſmall openings. In the after- 
| noon, upon its clearing up, we were agteeably ſur. 
prized to find the ſhips had driven much more than we 
could have expected to the Weſtward. We worked hard 
all day, and got them ſomething more. to the Weſtward 
thraugh: the ice; but nothing in compariſon to what the 
ice itſelf had driſted. We got paſt the Launches; I ſent 
a number of men for them, and got them on board. 
Between three and four in the morning the wind was 
Weſterly, and it ſnowed faſt. The people having been 
much fatigued, we were obliged to deſiſt from working 
for a few hours. The progreſs which the ſhips had made 
through the ice was, however, à very favourable event: 
the drift of the ice was an advantage that might be as 
ſuddenly loſt, as it had been unexpectedly gained, bya 
change in the current: we had experienced the inefficacy 
of an Eaſterly wind when far in the bay, and under the 
| =gb land ; but having now got through ſo much of the 


K 2 ie, 


forced her through a great deal of very heavy ice: ſhe 


caſe: we / had been obliged to quit the ſhips. In this Sound 


JO W RNA L. 
ice, we began again to conceive: Hopes that nn 
from that — would: _ effectually clear us. ©! 


roth. The wine ſpringing up to the N NE i in us 
morning, we ſet all the ſail we could upon the ſhip, and 


ſtruck often very hard, and with one ſtroke broke the 
ſhank of the beſt bower anchor. About noon we had got 
her through all the ice, and out to ſea. I ftood to the 
NW to make the i ice, and found the main body juſt 


where we left it. At three in the morning, with a good 
breeze Eafterly, we were ſtanding to the Weſtward, be- 
tween the land and the ice, both in ſight; the weather hazey. 


1th. Came to an anchor in the harbour of Smeerenberg, 


to refreſh the people aſter their fatigues. We found 
here four of the Dutch ſhips, which we had left in the 


Norways when we failed from Vogel Sang, and upon 
which L had depended for carrying the people home in 


there is good anchorage in thirteen fathom, laniy bottom, 
not far from the ſhore: it is well ſheltered from all winds. 


The iſland cloſe to which we lay is called Amſterdam 
Iſland, the Weſternmoſt point of which is Hacluyt's : 


Head Land: here the Dutch uſed formerly to boil their 


whale- oil, and the remains of ſome conveniencies erected 


by them ſor that purpoſe are ſtill viſible. Once they 


attempted to make an eſtabliſhment, and left ſome people 
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to winter here, who alli periſhed. The Dutch ſhips ſtill 
reſort to this place for the latter ſeaſon of dhe whale 
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1 ts; Got ah e i; on 1 * the 1 tent 


pitched; but could not make any e — TP or 
the _ from __ — of the weather, - 


'T 1985 Rain, and bowing hard: two of the Dutch war- 


OTE for 2— 


m The de g ede and "ice wind, * 


began our obſervations. 


: * 
* 8 5 Cx — | A 
> 5 4 , ; * ue 
1. * ? 4 


a few ſeconlls to the calculation in Dr. Bradley's table, al- 


lowing for the barometer and thermometer. Being within 
ſight of Cloven Cliff, I took a ſurvey of this part of Fair 


Haven, to connect it with che plan of the other part. Dr. 


Irving climbed up a mountain, to take its heiglit with the 
barometer, which I determined at the ſame time geome-. 
_ trically with great care. By repentert obſervations here we 


found the latitude to be 79 44, which by the ſurvey 
cCeorreſponded 


Com pleted. the obſervations: Calm all day. | 
Puig out ſtay, I again-ſet up the pendulum, but was 
not ſo fortunate as before, never having been able to get 
an ohſervation of a revolution of the ſun, or even equal 
altitudes for the time. We had an opportunity of deter-. 
mining the reffaction at midnight, which anſwered within 


Auguſt. 
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to winter here, who all periſned. The Dutch ſhips ſtill. 


reſort to this place for the latter ſeaſon of the whale 
— 


4 th. Got the inftruments on thee, and the tent 
pitched ; but could not make any obſervations this day or 


the next, from the badneſs of the weather. : 


4 0 Male, and blowing hard : two of t the Dutch n ſhips 


RON for Holland. 


oaths The weather being dne and little wind;- we 


began our obſervations. 


1 18th. Completed the obſervations: Calm all day. 


During our ſtay, I again ſet up the pendulum, but was 
not ſo fortunate as before, never having been able to get 


an obſervation of a revolution of the ſun, or even equal 


altitudes for the time. We had an opportunity of deter- 
mining the refraction at midnight, which anſwered within 
a few ſeconds to the calculation in Dr. Bradley's table, al- 
lowing for the barometer and thermometer. Being within 
ſight of Cloven Cliff, I took a ſurvey of this part of Fair 
Haven, to connect it with the plan of the other part. Dr. 


Irving climbed up a mountain, to take its height with the 
barometer, which I determined at the ſame time geome- 


trically with great care. By repeated obſervations here we 
found the latitude to be 79 445 which by the ſurvey 


a correſf ponded 


Auguſt. 
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Serbe exactly with the latitude of Cloven Cl 
determined before; the longitude 9* 50 45” E; dip 82* 
8'z ; variation 18* 57' W; which agrees alſo with the 
obſervation made on ſhore in July. The tide flowed here 
half paſt one, the ſame as in Vogel Sang harbour. 
Oppoſite to the place where the inſtruments ſtood, was 
one of the moſt remarkable Icebergs in this country. 
| Icebergs are large bodies of ice filling the vallies between 
che high mountains; the face towards the ſea is nearly per- 
| pendicular, and of a very lively light green colour. That 
repreſented in the engraving, from a ſketch taken by Mr. 
D'Auvergne upon the ſpot, was about three hundred feet 
high, with a caſcade of water iſſuing out of it. The 
black mountains, white ſnow, and beautiful colour of the 
ice, make a very romantick and uncommon picture. Large 
pieces frequently break off from the Icebergs, and fall 
with great noiſe into the water: we obſerved one piece 
which had floated out into the bay, and grounded in twenty- 
four fathom; it was fifty feet high above the ſurface of 
the water, and of the ſame beautiful colour as the Iceberg. 
A particular deſcription of all the plants and animals 
will have a place in the Appendix. I ſhall here men- 
tion ſuch general obſervations as my ſhort ſtay enabled 


me to make. The ſtone we found was chiefly a kind of 
marble, which diſſolved eafily 1 in the marine acid. We 
perceived no marks of minerals of any kind, nor the leaft 
appearance' of preſent, or remains of former Volcanoes, 
Neither did we meet with inſects, or any ſpecies of 
reptiles ; 
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10 UMNS1 
reptiles ; not even the common earthworm. We ſaw no 


ſprings or rivers, the water, which we found in great 


plenty, being all produced by the melting of the ſnow 


from the mountains. During the whole time we were in 


theſe latitudes, there was no thunder or lightning. I muſt 


alſo add, that I never found what 1s mentioned by Marten 
(who 1 is generally accurate in his obſervations, and faithful 
in his accounts) of the ſun at midnight reſembling i in ap- 
| pearance the moon; I ſaw no difference in clear weather 
between the ſun at midnight and any other time, but what 


aroſe from a different degree of altitude; the brightneſs of 
the light appearing there, as well as elſewhere, to depend 
upon the obliquity of his rays. The {ky was in general 


loaded with hard white clouds; ſo that I do not re- 
member to have ever ſeen the ſun and the horizon both 


free from them even in the cleareſt weather. We could 
always perceive when we were approaching the ice, long 


before we ſaw it, by. a bright appearance near the horizon, 


which the pilots called the blink of the ice. Hudſon re- 


marked, that the ſea where he met with ice was blue; but 
the green ſea was free from it. I was particularly atten- 


tive to obſerve this difference, but could never diſcern it. 
The Driftwood in theſe ſeas has given riſe to various 


opinions and conjectures, both as to its nature and the 
place of its growth. All that which we ſaw (except .the 
pipe: ſtaves taken notice of by Doctor Irving on the Low 


Iſland) was fir, and not worm-eaten. The place of its 
growth I had no opportunity of aſcertaining. 


T rhe 


Auguſt. 


O Ne | 
The nature of the ice was a principal obje& of at- 
tention in this climate, We found always a great ſwell 
near the edge of it; but whenever we got within 


the looſe ice, the water was conſtantly ſmooth. The 


looſe fields and flaws, as well as the interior part of the 
fixed ice, were flat, and low: with the wind blowing on 
the ice, the looſe parts were always, to uſe the phraſe 
-of the Greenlandmen, packed; the ice at the edges ap- 
pearing rough, and piled up ; this roughneſs and height 


I imagine to proceed from the ſmaller pieces being thrown 
up by the force of the ſea on the ſolid part. During the 
time that we were faſt amongſt the Seven Iſlands, we had 


frequent opportunities of obſerving the irreſiſtible force of 


the large bodies of floating ice. We have often ſeen a 


piece of ſeveral acres ſquare lifted up between two much 
larger pieces, and as it were becoming one with them; 


and afterwards this piece ſo formed acting in the ſame 


manner upon a ſecond and third; which would probably 


have continued to be the effed, till the whole bay had 
been ſo filled with ice that the different pieces could have 


had no motion, had not the ſtream taken an unexpected 
turn, and ſet the ice out of the bay. 


5 19th. "Weighted i in the morning with the wind at 


NNE. Before we got out of the bay it fell calm. I ob- 


ſerved for theſe three or four days, about eleven in the 
evening, an appearance of duſk, 
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20th. At midnight, being exactly in the latitude of 
Cloven Cliff, Mr. Harvey took an obſervation for the re- 
fraction; which we found to agree with the tables. Phe 
wind Southerly all day, blowing freſh in the afternoon, 
About noon fell in with a ſtream of looſe ice, and about 
four made the main ice near us. We ſtood to the 
WNW along it at night, and found it in the fame 
ſituation as when we ſaw it before; the wind freſhened 
and the weather grew thick, fo that we loſt fight of it, 


d and could not venture to ſtand nearer, the wind being 
ASW. 


— ft, At two in the morning we were cloſe in with the 

body of the Weſt ice, and obliged to tack for it; blowing 
freſh, with a very heavy ſea from the Southward. The 
wind abated in the afternoon, but the ſwell continued, 1 5 


with a thick fog. 


22d. The wind ſprung up Northerly, with a thick 
fog; about noon moderate and clearer; but coming on to 
blow freſh again in the evening, with a great ſea, and 
thick fog, I was forced to haul more to the Eaſtward, 
leſt we ſhould be embayed, or run upon lee ice. 
The ſeaſon was ſo very far advanced, and 8 as well 
: "a gales of wind ſo much to be expected, that nothing 
more could now have been done, had any thing been left 
untried. The ſummer appears to have been uncommonly 
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favourable for our purpoſe, and affotded us the fulleſt op- 
portunity of aſcertaining repeatedly the fituation of that. 
wall of ice, extending for more than twenty degrees 


between the latitudes of eighty and eighty-one, 2 


the ſmalleſt appearance of any «a 


I ſhould here conclude the account of the voyage, had 


not ſome obſervations and 3 occurred on the 


paſſage home. 
In ſteering | to the Southward we ſoon found the 


weather grow more mild, or rather to our feelings warm. 
Auguſt 24th, we ſaw Jupiter: the fight of a ſtar was 


now become almoſt as extraordinary a phenomenon, as the 


ſun at midnight when we firſt got within the Arctic cirele. 


The weather was very fine for ſome part of the voyage; 


on the 4th of September, the water being perfectly 
ſmooth with a dead calm, I repeated with ſucceſs the 
attempt I had made to get ſoundings in the main ocean at 
great depths, and ftruck ground in fix hundred and eighty- 
three fathoms, with circumſtances (which- will be men- 
tioned in the Appendix) that convince me I was not miſ- 
taken in the depth; the bottom was a fine ſoft blue clay. 
From the 7th of September, when we were off Shetland, 
till the 24th, when we made Orfordneſs, we had very 


hard gales of wind with little intermiſſion, which were 
conſtantly indicated ſeveral hours before they came on by 


the fall of the barometer, and riſe of the manometer : : this 


. 6 


1 
proved to me the utility of thoſe inſtruments at ſea. In 


one of theſe gales, the hardeſt, I think, Lever was in, and 
with the greateſt ſea, we loſt three of our boats, and were 


obliged to heave two of our guns overboard, and bear 


away for ſome time, though near a lee ſhore, to clear the 


ſhip of water, I cannot omit this opportunity of re- 
peating, that 1 had the greateſt reaſon on this, as well 
as every other critical occaſion, to be ſatisfied with the 


behaviour both of the officers and ſeamen, In one of 
theſe gales on the 1 2th of September, Dr. Irvi ing tried the 
temperature of the ſea in that ſtate of agitation, and found 
it conſiderably warmer than that of the atmoſphere, This 
obſervation is the more intereſting, as it agrees with a 
paſſage in Plutarch's Natural Queſtions, not (I believe) 
before taken notice of, or confirmed by experiment, in 
which he remarks, Hs that the fa becomes warmer 
by being agitated in waves. 
The frequent and very heavy gales at the latter end of ” 
Ok year, confirmed me in the opinion, that the time of 
our failing from England was the propereſt that could 
have been choſen. Theſe gales are as common in the 
Spring as in the Autumn: there is every reaſon to ſuppoſe 
therefore, that at an early ſeaſon we ſhould haye met 
with the ſame; bad weather in going out as we did on our 
return. The unavoidable neceſſity of carrying a quantity 
of additional ſtores and proviſions, rendered the ſhips ſo 
deep in the Water, that in heavy gales the boats, with 
many of the ſtores, muſt probably have been thrown | 


L 2 _ overboard 3 


75 


September. 
e 


1 


September. overboard z as we experienced on our way home, though 


the ſhips were then much lightened by the conſumption of 
proviſions, and expenditure of ſtores. Such accidents in 
the outſet muſt have defeated the voyage. At the time we 
failed, added to the fine weather, we had the further ad- 
vantage of nearly reaching the latitude of eighty without 
| ſeeing ice, which the Greenlandmen generally fall in with 
in the latitude of ſeventy-three or ſeventy-four. There was 
alſo moſt probability, if ever navigation ſhould be praQti- 
cable to the Pole, of finding the ſea open to the Northward 
after the ſolſtice; the ſun having then exerted the full 
influence of his rays, though there was enough of the 
ſummer ſtill remaining for the purpoſe of exploring the 
ſeas to the Northward and Weſtward of Spitſbergen. 
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Three Lieutenants. 

One Maſter. 
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One Gunner. 

One Carpenter. 

One Purſer. 

One Surgeon. 

One Surgeon's Mate. 

One Cook. 

Three Maſter's Mates, 

Size Midſhipmen. 

One Captain s Clerk. 

Two Quarter 1 2 

One Quarter Maſter's Mate. 

Two Boatſwain's Mates, 

One Coxſwain. 

5 One Maſter Sail- maker. 

One Sail-maker' s Crew. 

One Gunner” s Mate. 

One Yeoman of the Powder Room. 

One Quarter Gunner, 

One Armourer. 
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Two Carpenter's Mates. 
Two Carpenter's Crew. 


One Steward. 
One Corporal. 
Fifty Seamen. 
Two Pilots. 
In all Ninety- two. 
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— + EL - ä = + 0 —ṽ— ̃ 0:3 — de ta n wie. a * ; 
„ mares 4 K „r Hi gh —— . ů IT - ; . 
N ' * * , 9 * Fr I 2 
_ , : : - * — 9 3 0 
, — 2 - * 0 * 
2 K N * 7 

4 bal * : 

* do 8 * . ; ; ett re ant. 4 WROTE Fn 2 

4 r _ — 1 in, ISAT: rag 2-5 afe - Wes LE URGE C ; 
Dn ens _— Che o_: — 
& . 4 ” „ M 328 
k — Lok — 22 2 r r A ag 


* — — : aa AERIE? 
2.4 Ca ee e e, We IEG ICC IDES LUCIE EF 1261 RANDY Ce ln TriOx © OD NET 


rr 8 
1 Os Peay 


by ; 
o 2 — 
rr 


nennen e FP RT 


- n 2 3 I 
pong ry 2 — " - — — 
I * 
- 5 n See e 


F ˙ A K SS" Lo IR . 7 ana 


eee . cl CHEE: EI Sag 
py oat A — — e 


AG 


—— — 


* 
— — — 4 


0 — 5 * : — . 
f 1 2 * Wa : 
4 K i — 
p . * 5 * 
*. 


* 
* 
. * 
. F : : 
n bi S 7 4 py 5 
* 2 P i * . p . 7 p 5 1 25 0 
n —— — — Wo _ : — — — SR pt Ml ep Ie —— — . : 4 — — — — 
; __ _— p | wr i : — —— —— — . — — — - ws . 2 7 
2 * ST pi RRP Sn, — —_— — 5 8 *. "He * * — — — — 
»<.a2& ä — 5 - > * , — 22 — , 0 oo — . e 8 * 1 + A Gate — — — — — . 5 
” *— os 8 
— 


— —— 
_—_— — AG. e — 


8 * IT . — ano ecen di” — i ICI SIRI —— 
— K - 


A 


Table of Dog Works 
= FT Magr 
Longitude, Obſerv: 
Day — 89 Courſe. | Diſtance. | Latitude in — — : — 1 
was « | By the Watch. By Kendal, By Arnold. 4 ©; fk] DC Dip. 
| = 2 3 R . CCTV OE, 1 
. „ 52 1/ obl.] 1 30 15E 59 „ 72 2 
e 107 | 54 ooblſ. . . » CCC 6-0 [259 E 5 
| 81S 54 W 70 | 53 39 obſ. 5 37 ” . ' 15 )))) 8 
| 0 | NW 45 54 5 ob. 588 0 CCC e 
1 38 4 ³ð˙̃ > 5 ; i 4-10 30 Wk + 
§FFF)))))%%%%%ͥͤĩ (ono 5s 30W 1 22 30 1 33 15 = . en TS, 
CCC iq 140-48 -: |: . . 3 ä 8 . 
| 13 N by E 190 | 59 32 obſ. © 2 ow| of 36 15E "0:27 1 5E = 39 E o 10 E . 
E- 14 PN 29 W 48 | 60 1 obſ. o 56 45W| o 25 oW|o 17 oW| 2 42 3oE | © 40 W 73 30 
/// ˙¹ 39 oW| o 10 15 0:15:45W}j 0:26 0Wþ e 0 
16 N E. |. n 1 60 29 obL| „ // cc: 40.43 | 70 45 
17 [N 6E| 147 | 62 Fo obſ. © 19 450 J). 8 
18 Nn 65 1S0bſ:f 0 3 Wo 11 45W] o i; ii 4017 . 
en 1. 7 6 * 45 0 31 30 VCC 
| JJ. 8 „„ „%%% „ | Þ © ay 
2 21|]N 5 W| 60 | 68 5 obſ. o 37 oW| © 20 'oE Sm 0. i, 0 32 . 
FED, oe. 9 >” gan ey ¼ , ORE MO RE ET 77 52 
23 N 2 E 97 72 22 10 ö . 3 3 oO 46 «| 
24 N 41 E . J ee net ea. 81 30 
25 N 68 E 116 | 74 5 ob. 8 10 0E 9 29 30 9 43 O [11 11 30E | 9 44 79 30 
26 N 58 E 33 | 74 25 obſ. 9 18 2 10 +4 45 II 1 0 10 10 0 11 46 79 22 
„ 51-0175 21 1 2 5 , I OG”. 
; 101 W197 197 0 18 0 15 9 29 45 [2 $3 47-7» „„ 91 7 
| 29:/N 26 E | 28: | 77 $9obl.]g '» o- [1035 30 [12 4 20 [+ 19 8 80 26 
= 30 N 37 E 20 78 8 obſ. 9 18 o 10 57 30 1 28 © . „„ 1 79 30 
—— 0 1170 ↄ ↄ è ↄ ↄ ef Dr ̃ ññ̃ĩ ß cs WH EF 
ww.” 1 * JJ Ä %%% Wir LK; 4 
F %%% JM + «5 el» + oo fon on ef + ox 017 - $00 at 
4/N-2E 57 709 31 obſ. . „%% ell þ + 
5|N 33 W HE EE LIE a ¼ Lo neg SED 0 TION 
EE» +. ab 79 57 bk} d 5 0. [10:50 30 fl 49 45 |. +: + „„ 4:4 
84. r 3 95 eee J ONS SR 
9 N47 W CV OE Soo 1000 ed. 1 
15 Weſt 55 „„ a7 C 4 25 3 1 
. C E CCW NC.” 
12 f e 54 30 1016 He 6438-45 56:5 604 3 
M 


1 * 


” 
A Fs 
— —xä —- 2 


GI 
orks. 
Magnetic | * F l 
bſervations. | Ly | 
— IRE Bearings and Diſtances. 
J; Variation | | 
To Welt. 
N 0 / | | | | el 
3 222. .|Southwold, WNW } N, diſtance 3 leagues, 
. «|. + © [Southwold, 8 27 W, diſtance 36 leagues. 
» «|. «+ e«|Southwold, S 107% 3o' E, diſtance 22 leagues, 
» +|. + +|Southwold, S 22 10 E, diſtance 35 leagues. 
. +| + e[Southwold, S 277 50 E, diſtance 47 leagues, 
- +|. In Whitby Road. 
. ... Whitby, 81 55 W, diſtance 41 leagues. 
|...» of Whitby, 8 12 40 o W, diſtance 103 leagues, og 
3 30| 21 53] Whitby, 8 610 W, diſtance 122 Leagues. Hangeliff, S 59* W, 10 or 11 miles. 
5 O23 46|Hangclift, 8 555 W. digance e or i miles 5 
5 45. JHangcliff, S 27˙ W, diſtance 9 leagues. 


. «| 23 18 
522 
1 30 8 i 
„ 
9 22 7 47 
1 
9 30 11 38 
45 14 55 
1 52 a 
2 ; TE” 


Hangcliff, S 9 
Hangcliff, S 
10 Hangceliff, S 
.|Hangclitf, 


Hangcliff, 
Hangcliff, S 
Hangeliff, 8 


Hangcliff, S 
Hangceliff, S 
Hangcliff, 8 
Black Point, 
Black Point, 


[Black Point, 
Black Point, 
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Works. 
| Magnetic 8 
Obſervations. 
— — Bearings and Diſtances. 
D. Variation | | | | 
3 Weſt. 


82 3 20 TY 4 13 


4. North End of * Vogel Sang, 8 15 W, diſtance 8 leagues. 1 
... Cloven Cliff, S 58˙ E, diſtance 22 leagues. | 
... +|Cloven Cliff, N 63* 18' E, diſtance 21 leagues. | 
. +|Cloven Cliff, S 82? 15 E, diſtance 10 leagues, ”" © 
| « Vogel Sang, ; 4 W, diſtance 9 leagues. 
.  .|Cloven Cliff, 8 1 5 W, 7 leagues. 
J.. The Weſternmoſt Land off Cloven Cliff, 8 88 W 
.|+ + e|Cloven Cliff, S 61* W, diſtance 40 miles: q 
12 47 |Cloven Cliff, S 42* W, diſtance 23 leagues, 
11 56 [Cloven Cliff, 8 58 460 W, diſtance 26 leagues. FOO 5 . 
5 Northernmoſt Land, N 44 E, diſtance 10 miles. The middle of the Opening, 
| ſuppoſed the Waygat, S 12* E. 
$0 24]. . . | The Weſternmoſt of the Seven Iſlands, N PE. Table Iſland, N 14 E. 
le « +|- «+ +| The Weſternmoſt of the Seven Iſlands, N 60* W, diſtance 7 miles. | 
.. 412 24 Black Point, S 75 W, Table Iſland, N 45 E, diſtance 7 miles. oY 
I «|». + -K Fant, NN 0” W, diſtance 4 leagues. | , 
5 . Black Point, 8 50 W, Great Table Iſland, N 2 3. W. | 
. «|Black Point, S 78* W, Great Table Ifland, N 19˙ W. 1 
- +|Great Table Iſland, N 27 W. 
.I Black Point, S 615 W, Table Iſland, N 397 W. 
LEY „„ Point, S 61* W, Table Iſland, N "46 W. 
+»: „„ „ aL Iſland, N31 W. Black Point, N 62" W. 
[oo o[6.5- & Fog. BY f 
3 Ha. Weſternmoſt of the Seven INands, N 16? W. Black Point, 5 320 E, diſtance ö 


leagues. 


ablayt s Head Land, E 31* W, diſtance I miles. The North End of 
Vogel Sang, N 67 E. 


At Smeerenberg. 
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Hakluyt's Head Land, N 10 


0 


Bearings and Diſtances. 


— 3 — 


Hakluyt's Head Land, S 34 E, diſtance 10 leagues. 
Hakluyt's Head Land, S 74 E, diſtance 50 miles. 
Hakluyt's Head Land, N 74 27 E, diſtance 82 miles. 
Hakluyt's Head Land, N 16˙ 20' E, diſtance 188 miles. 
. Hakluyt's Head Land, N 9 34 34 5 E, diſtance 232 miles. 
- +e|Hakluyt's Head Land, N 115 30 * E, diſtance 278 miles. 
Hakluyt's Head Land, N 14 39 E, diſtance 133 leagues, 
FHakluyt's Head Land, NI g* 18, E, diſtance 151 leagues. 
Hakluyt's Head Land, N 197 21“ E, diſtance 162 leagues, 
Hakluyt's Head Land, N 16247 E, diſtance 183 leagues. 
Hakluyt's Head Land, N 14 15” E, diſtance 19 5 leagues. 


Hakluyt's Head Land, N 11* 44 4 E, diſtance 225 leagues. 
Hakluyt's Head Land, N 12 16% E, diſtance 227 leagues. 
Hakluyt's Head Land, N 105 76 E, diſtance 237 leagues. 


145 E, diſtance 280 leagues. 
Hakluyt's Head Land, N 12* 51 E, diſtance 393 leagues. 


[Hakluyt's Head Land, N 10* 387 E, diſtance 321 leagues. . 
Hakluyt's Head Land, N 10 12“ E, diſtance 35 1 leagues. 
.|Hakluyt's Head Land, N 10? 39“ E, diſtance 394 leagues, 
Hakluyt's Head Land, N 9* 16“ E, diſtance 403 leap goes. 
. +|Hakluyt's Head Land, N 8* 47 E, diſtance 413 leag: nes. 
. Hakluyt's Head Land, N 6* 25“ E, diſtance 435 leagues, 
Hakluyt's Head Land, N 5˙ 1 17 E, diſtance 446 leagues. 
Hakluyt's Head Land, N 6* ;/ E, diſtance 459 leagues. 


Hakluyt's Head Land, N 6* 15 E, diſtance 477 leagues. 
Hakluyt's Head Land, N 7* 32 E, diſtance 486 leagues. 
Hakluyt's Head Land, N 6* 56 E, diſtance 507 leagues. 


Hakluyt's Head Land, N 7e 2 E, diſtance 535 league. 


Hakluyt's Head Land, N 7 4 4 E, diſtance 537 leagues. 


IHakluyt's Head Land, N 75 & E, diſtance 543 leagues. 


Hakluyt's Head Land, N 7* 5 E, diſtance 546 leagues. 

Hakluyt's Head Land, N 7“ E, diſtance 550 leagues. 
.[Hakluyt's Head Land, N /' E, diſtance 555 leagues. 
Hakluyt's Head Land, N 8* E, diſtance 5 52 leagues. 
Catwick, N 62 E, diſtance 12 leagues. 
| Orfordneſs, SW. by 8, diſtance 5 miles. 

In Hoſely Bay, Orfordneſs Lighthouſe N 365 39 28 

diſtance from the ſhore, 1 mile. 
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OBSERVATIONS on different Marnops of meaſuring a 


Slips War. 


R degree of accuracy with which the diſtance run 
1 by a ſhip can be meaſured, is a thing of great im- 


portance, but unfortunately not eaſily to be aſcertained, 
from the great variety of circumſtances which may oc- 
caſion errors in the reckoning, and which, though not 


depending upon the meaſure of the ſhip's way, may in 
voyages not nearly upon a meridian be confounded with 
_ thoſe that do. The circumſtances of the preſent voyage 
gave me the faireſt opportunity of trying this experiment, 
the weather being fine, and the courſe very nearly upon 


a meridian; ſo that an error of one point could not make 


more than the difference of one mile in fifty in the 
diſtance. When the difference of latitude i is the ſame as 


the it gives frequent opportunities of comparing 
the reckoning with the obſervation, and whatever error is 


found muſt be attributed to the imperfections in the 
manner of meaſuring the diſtance. Moſt of the writers on 


this ſubject have attributed the errors to a. faulty diviſion : 


of the log- line. 


Before Norwood meaſured a degree, the W of a 


minute had been erroneouſſ ſuppoſed $999 Tet; in 
5 5 ? _ + - © -- conſequences. 
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conſequence of which, the log line, from the firſt uſe of that 
inſtrument about the year 1570, was invariably marked 


forty- two feet to thirty ſeconds, Norwood, when he 
publiſhed his Seaman's Practice, ſtated the true meaſure to 
be fifty- one feet to thirty ſeconds z but, as the ſhip would 


really run more than is given by the log, and it is right to 
have the reckoning ahead of the ſhip, he recommended 
marking the log line fifty feet to thirty ſeconds. It does 


not appear at what time an alteration either in the marking 


the log, or the length of the glaſs, took place in conſequence 


of theſe obſervations : Sir Jonas Moore in his Navigation 
which was publiſhed in the reign of Charles II. mentions, 


that the ſeamen, having found the old log not to anſwer, 


had ſhortened the glaſs to twenty-five ſeconds, which was 


equal to a line marked fifty feet with a glaſs of thirty 
ſeconds ; but he rather recommends reſtoring | the half 
minute glaſs, and making the correction on the line. 


Since that time the ſeamen, whether from finding the 
allowance of one foot in fifty not a ſufficient compenſa- 
tion for the accidental errors to which the log i is ſubject, 


or from a preference of a meaſure nearly equal to the 


Z ſtatute mile, have uſed a line of forty-five feet to thirty 
| ſeconds, or a glaſs of twenty- eight ſeconds to forty- two 
2 feet. 


All the writers I have met with, who hows treated- of 


: the log, except Wilſon, have complained of the ſeamen 
not having adhered to Norwood's meaſure, N orwood 


himſelf, 5 


V 
himſelf, however, ſeems to have been aware of the 
neceſſity of ſubmitting to the teſt of experiment the ad- 


vantages of a new meaſurement derived from theory. In 


the preface to his Szaman's Practice he ſays, ©** Becauſe I 
4 am perſuaded we have at this day as many excellent navi- 
* gators in this kingdom, and as great voyages performed, 


as from any other place in the world, I ſhould be glad 


L to hear of the experimental reſolution of this problem by 


te ſome of them, though it were but running eight or ten, 


ce degrees near the meridian ; for fo I doubt not but what 


cc J have here written thereof, would receive further con- 


e firmation and better entertainment than happily it will 
6e now, being ſo much different from the common 
8 opinion. | 


Had the errors in the diſtance ariſen only from a 


fault in marking the line, nothing would have been 
more eaſy than to have removed that difficulty, by 


comparing carefully the different meaſures with the ob- 


ſervations, and adhering to that which had been found to 
correſpond beſt with them. But the diſtance meaſured by 
the log being rendered uncertain by many accidental 
: circumſtances, | it becomes difficult, or rather impoſlible, to 
find any length of line which will ſhew invariably the 
diſtance run by the ſhip, or even to aſcertain with preciſion 
that meaſure which will at all times come neareſt the 


truth. Some of theſe circumſtances are : 


PA 1. The 


89 


90 
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1. The effects of currents. 

2. The yawing of the ſhip going with the wind aſt, 
or upon the quarter, when ſhe is ſeldom ſteered within a 
point each way: this I mention as an error in the diſtance, 
and not in the courſe; fince, though the ſhip by being 
yawed equally each way may make the intended courſe 
good upon the whole, yet the diſtance will be ſhortened 
as the verſed fine of the angle between the line intended 


- and that ſteered upon. 


3. By the ſhip being driven on * the fwell, or t the log 


during the time of heaving 0 5 thrown up nearer the 


ſhip. 
4. By the log coming Hine or being 4 aw the 


ſhip, by the friction of the reel and the lightneſs of the 
log. Norwood mentions theſe two laſt, and ſays, For 
e thefe cauſes, it is like, there may ſometimes be allowed 
„ three or four fathoms more than is veered out; but this, 


&« (as a thing mutable and uncertain) being ſometimes 
& more, ſometimes leſs, cannot be brought to any certain 


rule, but ſuch allowance may be made as a man in his 
© experience and diſcretion finds fit.” 


5. By the log being only a mean taken every hour, 


and conſequently liable to error from the variations in the 
foree of the wind during the intervals, for which an arbi- 
trary correction is made by the officer of the watch; and 


though men of {kill and experience come near the truth, 


yet this allowance muſt, from its nature, be inaccu- 


rate. 


＋ beſe 


nnn 


Theſe circum ſtances did not eſcape M. Bouguer's 8 at- 
tention, and his ingenuity ſuggeſted to him an improve- 


ment of the common log, which would correct the errors 
likely to ariſe from the moſt material of theſe circum- 
ſtances: a deſcription of this improvem ent he publiſhed at 
large in the Memoirs of the Academy of Sciences. for the 
year 1747; it has fince been abridged in the edition of his 


Navigation by De la Caille. It appears extraordinary that 


this log ſhould never have been made uſe of by others; 
the great reputation of the author, as well as the very good 
reaſons he offers in favour of his improvement, were ſuf- 


ficient inducements to me to try the experiment. 
In the log which I made uſe of, 


The length of the cone was — 22 inches. 
The Seer of the baſe — 5 
The weight of the cone — 25 ounces. 
- The diagonal length of the diver — 14 inches. 
The length of each fide — Oh. 


The weight of the diver — 26 f ounces. 
The length of line from the diver to the cone, 50 feet; 
| the og line 51 feet to a Knot. 


Wölke M. Bouguer s log will tas he 0 correct 
the errors ariſing from currents in the common log, I had 


no opportunity of diſcovering i in this voyage. 


The frond 1 which no log will oo cannot 
be attended with any bad. effect, as it muſt make the: 
reckoning, 
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reckoning, in whatever degree i it takes place, ahead of 


the ſhip. 


By obſerving M. Bouguer's rules in comparing it with 


the common log, which for that purpoſe muſt be reck- 


oned at fifty- one feet, it will, I think, very fully correct 


the third and fourth, which are the moſt material errors; 


as the agitation of the ſea from winds does not exceed the 


depth to which the diver is let down, and the weight of 


the whole machine prevents the friction of the reel from 


having an effect in any degree equal to that which it has 
on the common log. 


The fifth ariſes from the imperfection it has i in common 


| with the log gently: uſed. 


At © rh, on thas ** out, I contented myſelf with 


hearing Bouguer's log occaſionally, to obſerve what pre- 
cautions were neceſſary to be taken to prevent errors, as 


well as to find whether its variations from the common 


log were on the ſame fide as the meridian obſervation 
required. I found that it was neceſſary to take care that 
the diver ſhould be of ſuch a weight as to let only the 


top of the cone ſwim; but not heavy enough to ſink it, 
as in that caſe it would be liable to an error in exceſs, by 


| meaſuring the depth that the diver would fink in addition 


to the ſhip's way. It was neceſſary to put a weight of 
lead to the bottom of the diver, to fink 1 it down'to its 


palce 


APP E K D 1 
place before the ſtray line was out. The line between the 
diver and the cone ſhould not be more than fifty feet, 
that being as great a depth as it will ſink to whilſt the 
ſtray line is running off the reel when the ſhip has much 
way through the water. 


On the paſſage out, the longeſt Nies of my trying thi 
log between two obſervations, was from the twenty- fifth 


to the thirtieth; in which time the ſhip had run four 


degrees, and the reckoning by Bouguer's log was eighteen 


miles aſtern of the ſhip: but as it appears that the ſhip 


on the twenty-ſixth, with the wind Northerly, and 


making barely an Eaft courſe, was found by the ob- 
ſervation to be twenty miles to the Northward of her 


| reckoning, that diſtance muſt be attributed to a current; 
therefore if that current had not taken place, Bouguer's log 
would have been, inſtead of eighteen miles aſtern, two 


miles ahead of the ſhip. 


On the paſſage home it was tried from the latitude of 


eighty degrees eleven minutes to ſixty-eight degrees eleven 


minutes; in which diſtance, though the ſhip was much 


yawed from the ſea being frequently upon the quarter, 


this log was only thirty-one miles ahead of the ſhip, 
which might be owing entirely to that circumſtance with- 


| out any other cauſe. 


The ſtate of the common log on the paſſage out, when 
the weather was remarkably fine and water in general 
ſmooth, was, from the latitude of ſixty degrees thirty- 
ſeven minutes to ſeventy- eight degrees eight minutes, with 
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the line marked fifty- one feet to thirty ſeconds, one degree 
fifty- eight minutes aſtern of the ſhip, with the line marked 
forty-five feet to thirty ſeconds, four miles ahead of the 
ſhip. On the paſſage home, the log at fifty-one feet to 
thirty ſeconds, thirty-five miles aſtern of the ſhip; at 
forty-five to thirty ſeconds, one degree ſeven minutes 
ahead of the ſhip. As far therefore as the experience of 
this voyage extends, it appears that the errors of the log 


marked forty-five feet are always on the fafe fide, and that 
| thoſe of the longer marked line are always ſhort of the 


run; but that Bouguer s is much more accurate than 
either. 


It is not to be expected that the obſervations of a ſingle 


voyage can be ſufficient to determine the merit of any in- 


ſtrument, particularly one of ſo much conſequence as the 


log. I thought it right, however, to give an account of 


the trial I made of the different methods, and of ſuch 
44 remarks as. occurred to me. 


In the following table the courls | is put down, in the 


firſt column, for all the diſtances and latitudes ; after the 
diſtance and latitude, according to each marking of the 
log, there is a column for the difference between that la- 
titude, and the latitude obſerved. I thought it beſt to 


continue the reckonings without corrections, as if there 


had been no obſervation, in order to ſhew the difference 
upon the whole run, as well as from one SEPT : 


to another. 
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I alſo tried two perpetual logs; one invented by Mr. 
RNuſſell, the other by Foxon, both conſtructed upon this 


principle, that a Spiral, in proceeding its own length in the 


direction of its axis through a reſiſting medium, makes 


one revolution round the axis; if therefore the revolutions 
of the ſpiral are regiſtered, the number of times it has gone 
its own length through the water will be known. In both 
theſe the motion of the ſpiral in the water is communicated 


to the clock-work within board, by means of a ſmall line, 
faſtened at one end to the ſpiral, which tows it after the 


ſhip, and at the other to a ſpindle which ſets the clock- 
work in motion. That invented by Mr. Ruſſell has a 


half ſpiral of two threads, made of copper, and a ſmall 


dial with clock-work, to regiſter the number of turns of 


the ſpiral, Foxon's has a whole ſpiral of wood with one 


thread, and a larger piece of clock-work, with three dials, 


two of them to mark the diſtance, and the other divided 


into knots and fathoms, to ſhew the rate by the half 
minute glaſs, for the convenience of comparing it with 


the log. 


T his 1 like all others, 3 is liable to the Guſt « error, as | 
: well as to the ſecond. The third it partakes of in a very 


ſmall degree, only affecting the reckoning by that quan- 


tity which the ſpiral is thrown towards the ſhip ; whereas 


in the log the ſame circumſtance affects the whole rate 
for the hour. The fourth it is entirely free from, as well 


as the fifth. It will have the advantage of every other in 
Wy — ' _--.. _ Mooth. 
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ſmooth water and moderate weather, when it is neceſſary 
to ſtand: on one courſe for any particular diſtance, eſpe- 
cially in the night, or a fog, as it meaſures exactly the 
diſtance run. It will alſo be very uſeful in finding the 


trim of a ſhip when alone; as well as in ſurvey ing a coaſt; 
in a ſingle ſhip, or in meaſuring diſtances in a boat be- 
tween headlands or ſhoals, when a baſe is not otherwiſe to 


be obtained; both which it will do- with the greateſt ac- 
curacy in ſmooth water, with a large wind, and no tide 
or current. But notwithſtanding theſe advantages, which 


will make it very uſeful and worth having, I doubt much. 


whether it might ever be ſubſtituted entirely in the room 
of the common log. Machines eaſily repaired. or replaced 


have advantages at ſea, which ſhould not ot lightly be: given. 
wy for ethers more ſpecious.. 


 Ongenvarions. 
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'OpsEnvaTIONs on the Uſe of the MEGAMETER } in Marine 
Surveying, 


9 greateſt difficulty in marine ſurveying is that 


of obtaining an accurate baſe, from the extremities 
of which the angles may be taken with preciſion, for 


aeg the bearings and diſtance of headlands and 
ſhoals, when either want of time or other circumſtances 
. make it impraQicable to land and meaſure a baſe, The 
uſual way is, to eſtimate the diftance by the log, and to 
a the angles by the. compaſs, This method is Lable to 


many errors, and affords no means of correcting or diſ- 


covering them. The Megameter, conſtrued upon the 
principles of the object-glaſs micrometer, deſcribed by 
M. de Charniere and applied by him to find the longi- 
tude at e 1 thought might be uſefully applied to 


- marine ſurveying. That which I uſed was made by 


Ramſden, with ſome. improvements. The advantages 1 


imagined might be derived from this inſtrument were, 
a more correct and expeditious manner of determining the 


poſition of coaſts, and the diſtance of ſhoals or the ſhip 


from headlands. This inſtrument being divided to ten 
ſeconds, an angle may be taken by it with great ac- 
curacy to five ſeconds. The height of a ſhip's maſt-head 
above the water being known, it is eafy to find with this 


inſtrument, by a ſingle obſervation, the diftance between 
R 2 


two 


K q 
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two ſhips, and, conſequently to determine a baſe. T he 
angles. being taken with an Hadley s quadrant from each 
of the ſhips, to the objects whoſe ſituations are deſigned 
to be aſcertained, the diftance may be found; and, con- 
ſequently, their relative ſituations. If there is a mega 
meter in each ſhip, the altitudes taken from both ſhips. 
at one inſtant, and the angles of the different parts 
of the coaſt intended to be ſurveyed obſerved. with an: 
Hadley s quadrant at the ſame time, will give the ſitua- 
tion with more accuracy and expedition than any method 
of ſurveying, from ſhips hitherto. ptactiſed; with the 
farther advantage of the certain means of getecting any | 
error in the obſervation, ſo as to judge whether it is of. 
ſufficient; importance. to be, attended to. The only pre- 
cautjons neceſſary are; to make the obſervations at the. 
ſame inſtant, to prevent their being affected by any alteras. 
tion in the relative poſition of the ſhips, as a very ſmall: 
one there would occaſion a conſiderable error in the 
diſtance; and to be careful i in chuſing objects ſufficiently 
defined and remarkable. This method of ſurveying has the 
fyrther advantage of giving the ſcale of a coaſt; Seamen, 
though they judge very accurately of their diſtance from 
places upon coafts well known to them, are. very « often 
miſtaken when they fall in with land they have never ſeen 
before; ; of which we had, at firſt, ſome inſtances i in this. 
voyage, the height of the mountains, before we knew the 
ſcale of the coaſt, making us always think ourſelves nearer 
the land than we really were. Where the coaſt is at all 
_ pls high, 
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high, the megameter affords a very accurate and expedi- 
tious method of determining the height of all the points, 
when their diſtances are found; and thence, the heights: 
being known, of aſcertaining immediately by a ſingle ob- 
ſervation the ſituation of the ſhip, or the latitude: of any. 
point by the bearings: at the time of a meridian obſerva- 
tion: the direction and rate of currents or tides may. 
alſo be found in this manner with great accuracy. I. 
made ſeveral obſervations during this voyage with the- 
megameter, ſome of which I ſhall give: as examples; 
they were ſufficient to prove to me the great accuraey that 
may be attained with this inſtrument after ſome practice. 
'Fhe: utility of- ſuch a method of obtaining. a ſurvey on an 
enemy 8 Or undeſcribed coaſt, as well as that of being able 

to e the- trurl of f charts ws a * obſervation, is 
n 15 K £933 1h = | OTTER 


4 
>. 


4. 


Just the fiſteenth, the ui being in FRY 60˙ 19. 
longitude 5 30 W., Hannes bore 8 67 co W; 
variation, 23? 5 
The altitude = the Carcaſe's maſt, by the megameter, 
was 35 48"; height of the maſt, 10275 feet ; hence 
the diſtance between the Racehorſe and Carcaſs was. 
9861 feet: angle between the Carcafs and llangelif, | 
85 48˙3 between the Racehorſe and Hangcliff, 87” do; 
From whence the difference of latitude was found 10' 8j 3 | 
difference of longitude 17 W. Therefore, the latitude. St 
of klangeliff is 60* 93. longitude. „„ 
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July the ſecond, to try how far the megameter could be 
depended wt I obſerved the altitude of the Carcaſs's 


maſt 2* 23 48“; the angle between the main-yard 


and main-topſail yard, o' 44 26"; hence the diſ- 
tance between the main-yard and main-topſail yard 
31,750 feet. 


By meaſurement it was found — 3441 25 feet. 


Difference 2 2,3 - 5 feet, | 


| The diſtance between the two ſhips, deduced from: the 


aac of the maſt, rs — 2457 feet. 
By the angle of the main and main - topſail yard, 
the diſtance between — * 3441 25 feet, 050 feet. 


Difference 188 3 feet, 


Which! 18 ; not more than the hire might 11 0 clkbiged 


their poſition i in the time of reading off and ſetting down 
the firſt obſervation betore taking the ſecond, 


An error of ten ſeconds i in the obſervation of the angle 


ſubtended by the maſt at this diſtance, would make an 
error of two feet and three quarters in the diſtance. At 
the diſtance of a nautical mile it would produce an error 
of ſixteen feet. At other diſtances the error decreaſes as 


the ſquares of the diſtances decreaſe ; and at other heights 
it decreaſes as the heights decreaſe, 


Whenever 


SF PP END TX: 

Whenever the diſtance of the object, whoſe angle is 
taken by the megameter, does not exceed that of the 
viſible horizon, the very ſmall portion of the carth's 
furface intercepted between the object and obſerver, may 


de confidered as a plane, to which the object is perpendi- 


cular, and the diſtance may be concluded by reſolving the 
tight-angled triangle, formed by the upright object, and 
lines drawn from the obſerver's ſtation to the top and 
bottom of it. | 5 


But in greater diſtanees, the bottom of the object . 


concealed from the fight of the obſerver, it bene ne 


 ceflary to have recourſe to a different calculation. 


The only caſes which can occur in practice are two; 5 
the one when the height is given to find the diſtance; 
the other when, the diſtance being known, the height of 
the object is to be deduced from the obſervation: both 


| which are e cabily ſolved Dy + the enn n rules. = 


* 


F To find the Diflance.” 


Te 0 the apparent ltd of che object BESS the "IF | 


fible horizon, add the complement of ' the dip anſwering 
to the height of the obſerver's eye above the ſea; the 


ſum is the angle BAE (fg. r:); and ſay: As the ſemi- 


diameter of the earth increaſed by the Height of the objeck, 
is to the ſemidiameter increaſed by the height of the 


* 
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To the ſemidiameter of che 
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eye; ſo is the fine of B A E, to another fine, which is that 
of the angle B; the difference between 180", and the 
ſum of the two angles BAE andB, is the value, in de- 


grees and minutes, of the arc G C of the earth's ſurface 


intercepted between the eye and obje&t. Multiply the 


number of . minutes and decimal parts of a minute in this 
arc by the value of-one- minute in miles, fathoms, or ſuch 
meaſure as may be moſt convenient, and you will have the | 
diſtance in the like meaſure, 


Vx £& M P 3-6 


The . of Snow peak being I 50 3 yards, its appa- 


| rent altitude above the 2 of the ſea was obſerved 
to be — — — 1 47 LY 


The height of the eye 1 16 feet, 


the <ompremant.. of the dip is - - = 82 56 2a” +9; 4 


The ſum 18 EAB 91 43 17” 


earth in yards 6966382 - = =- - - 6966382 


Add the height Add the height 
of the object —I 30 „ 
Semidiam.+height | nhl. thaght 5 
of the object 66673 5 of the eye 6966 387 } 1 
65S FOE "9 
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As 6967885 Co. Ar. 3,1568990 wo 
To 6966387 # 6,8430076 b 

Sois Sine EA B e 43˙ 17” 9999 80 


To fine B 87 54 30 29997195 


„ 85 179 37 47 
Subtracted from 180 o o 


o 22 13 the difiance. 
Therefore the diſtance i 1s 22,22 minutes, or nautical miles. 
7 — by - 2040 the number of yards in 
——— one minute, 
The produRt 45328 $1 is the diſtance in yards, 


To find | the Height, 


To the apparent altitude of the object above the ſen- 
ſible horizon, add the complement of the dip anſwering 
to the height of the obſerver's eye above the ſea, the fam 
is the angle B AE; to this add the horizontal diſtance of 
the eye and object i in degrees and minutes, and ſubtract 
the ſum from 180*, the remainder is the angle B: then 
ſay, as the ſine of B is to the fine of B AE, ſo is the 
0 ſemidiameter of the earth increaſed by the height of the 
eye to a fourth number; from which ſubtracting the 


ſemidiameter of the earth, the remainder i is the height of | 
the object. | 


F 
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July the Ren, the apparent akitude 
of Snow Peak was obſerved to be, at the 
diſtance of 37507 yards or 18' 30“, 27 12 200% 
The height of the eye being 5 + yards, 

the complement of the dip Wo. 89 56 rr 


Hence the angle BAE 92 8 31 
Horizontal diſtance 18 30 


92 27 1 
Subtrated from 180 


Angle B 8 32 59 
Semidiameter of the earth 6966382 
- Height of the „ 


Semidiameter + height of the eye 6966 3 875 
As . B: 87 32 39 Co. Ar. 0,0003972 


5 Iuo0 ſine BAE 9 8 31 9,9996965 


80 Is ſemidiameter + * 
the eye = 6966387 x yards 6 ,8430076 


To 6967888 6 — 437073 


Semidiameter 6966 382 


Height 1 506 in yards. 
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DEMONSTRATION. 


Let GFC (plate I. fig. 1.) repreſent the ſurface of the 
earth, E its center, B C the height of a hill or other object 
riſing perpendicular from C; A is the place of the obſerver's 
eye, whoſe height above the level of the ſea is AG. Draw 
AH perpendicular to AE, and AF touching the circle 


GFCinF. Then HAF is the dip, EAF its com- 


plement, D AB is the apparent altitude of the object 
above the ſenſible horizon; to this add EA D, the ſum 
is EA B. In the triangle EA B, the fide E A is the 
ſum of the ſemidiameter E G and G A the height of the 
 obſerver's eye; E B the ſum of the ſemidiameter EC and 
C the height of the object; the angle AEB is mea- 
ſured by GC the horizontal diſtance between the ob- 
ſerver and object. Now in the firſt caſe there are given 
in the triangle EA B, the ſides EA, E B, and the angle 
B A E, to find the angle AEB; and in the ſecond there 
are given the angles BAE, AE B and the ſide E A, to 


find the fide E B and conſequently B C. The trigonome- 
trical ſolutions of theſe caſes are the above practical rules. 
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with che greateſt care, and the moſt ſerupulous attention 


f N-D-1--X; 


OBSsERVATIONS on the VARIATION. 


| 13 H E Variation of the compaſs, always an intereſting 


object to navigators and philoſophers, became pecu- 
liarly ſo in this voyage from the near approach to the 
Pole. Many of the theories that had been propoſed on 
this ſubject, were to be brought to the teſt of obſerva- 


tions made in high latitudes, by which alone their 


fallacy or utility could be diſcovered. They of courſe 


engaged much of my attention, and gave me the fulleſt 


opportunity of experiencing, with regret, the many im- 
perfections of what 1s called the Azimuth compaſs. This 


inſtrument, though ſufficiently accurate to enable us to 


obſerve the variations ſo as to ſteer the ſhip without any 


material error, with the precaution of always uſing the 


ſame compaſs by which they are taken, is far from being 
of ſuch a conſtruction as to give the variation with that 


degree of preciſion, which ſhould attend experiments on 
which a theory is to be founded, or by which it is to be 
tried. The obſervations taken in this voyage will fully 
evince this, by their great variations from one another in 
very ſhort intervals of time; nor is this diſagreement of 


ſucceſſive obſervations peculiar to the higher latitudes, | 


and to be imputed to a near approach to the Pole, as 5 
found it to take place even upon the Engliſh cbaſt. 


As to the obſervations themſelves, they were taken 
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to remove every circumſtance which might be ſuppoſed to 
create an accidental error; the obſervations being taken 
ſometimes by different people with the ſame compaſs, in 
the ſame and different places; ſometimes with different 
compaſſes, changing the places and the obſervers re- 
peatedly, to try whether there was any error to be im- 
puted to local attraction, or the different mode of obſer- 
vation by different perſons. I have ſince my return tried 
the compaſſes by a meridian as well as by taking azimuths, 
and find them to agree with one another, though the ſame 
compaſs ſometimes differs from itſelf a * in ſucceſſive 
obſervations. 
That every perſon may 1 far as is poſſible without 
having been preſent at the time) be enabled to judge of 
the degree of accuracy to be expected in ſuch obſervations, 
as well as the degree of attention paid to thoſe made by 
us, I have ſet down every circumſtance that I thought 
material, giving every part of each obſervation, with each 
ſeparate reſult, and the mean of every ſet, with the 
weather at the time, Whenever I mention its blowing 
freſh, it was only comparatively with reſpect to the reſt. 
of the voyage, no obſervation having been made in any 
weather which _ not N ſpeaking be called 


fine. 


Having ſaid ſo much of the inaccuracy of the inftru- 
ment, I muſt add, that I think ſome general and rather. 
curious inferences may ſafely be drawn from theſe 
| 5 — obſervations. 
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obſervations. One is, that the variation near the latitude of 
eighty, if it alters at all with time, does not alter in any 
degree as it does in theſe latitudes: the variation having 


been found by Poole in 1610 to be 22. 30 W in lati- 


tude 78* 37'3 18* 16'W inCroſs Road in latitude 79* 1 50 


N; and 177 oo' within the foreland in latitude ag 24. 
By Baffin in 1613, in Horne Sound, latitude 76* 55”, the 


variation from the meridian was 12 14 W ; but by 


his compaſs 17“: his compaſs « was touched 51 Eaſterly,” | 
that being the variation in London at that time: in 


Green THAO; latitude 77 407, he obſerved the varia- 


tion 13* 11“ W. Fotherby in 1614, made the variation 


in Magdalena Day's latitude 79* 34 N, 25* oof W; 
and in latitude 79" 8, two points. Neither Poole nor 


Fotherby mention whether their variations are reckoned 
from the meridian, or whether their compaſſes, like 
Baffin's, were fitted to the variation at that time in London. 


If Fotherby' s were taken with a compaſs in which a cor- 


rection was made for the variation at London, his obſer- 
vation agrees exactly with thoſe made by me in Vogel 
Sang and Smeerenberg; ; and thoſe of Poole and Baffin 
differ ſo little from mine, that the difference need not be 
regarded, But the variation in London now differs from 
what it was at that time above twenty-ſix degrees. 


The other inference is, that in going to the Eaſt- 
ward in the latitude of eighty, the Weſterly varia- 
tion decreaſes very conſiderably from a difference in the 


| longitude. | 
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Accouxr of the OßsERVATIoxs made with the Marine 


Dierixe NxR DTR, conſtructed for the Board of Longi- 
tude by Mr. Nairne, from whom I received the following 


deſcription of the ment. 


« Tur Lens (plate 9.) is a repreſentation. of the 
= + inſtrument, hanging by an univerſal joint on a 
wh triangular ſtand, It is adjuſted ſo as to hang in a plane 
tc perpendicular to the horizon, by means of a plumb line, 
e which is to be fuſpended on a pin above the divided 
« circle, and the dovetail work, which alters the poſition | 
« of the inſtrument, by turning the button A. The two = 
49 on the divided circle, are adjuſted ſo as to be per- 
40 « peniicnli to the horizon, by the fame plumb line and 
E the adjuſting ſcrew B: and at the loweſt go*, when 
it is adjuſted, the pointer C is fixed. The length of the 
66 magnetic needle 1s twelve inches, and its axis (the ends 
* of which were of gold alloyed with copper) reſted on 
4% friction wheels of four inches diameter, each end on two 
« friction wheels; which wheels were balanced with great 
« care. The ends of the axes of the friction wheels were 


« likewiſe of gold alloyed with copper, and moved in ſmall 
“ holes made in bell metal; and oppoſite the ends of the: 
© axes of the needle and the friction wheels, were flat 
o* agus finely poliſhed. The magnetic needle vibrated 

S 8 within 
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ce within a circle of bell metal, divided from the lower go" 


. each way, as far as ſixty-five degrees, into degrees and 


& half-degree s: the other diviſions were two degrees and a 
half; the needle being very nearly balanced before it was 


made magnetical: but by means of the croſs D, fixed 
on the axis of the needle (on the arms of which were cut 


< yery fine ſcrews, to receive the ſmall buttons d d, that 


& might be ſcrewed nearer or farther from the ax) the 
e needle could be adjuſted both ways to a great nicety, 
© after it was made magnetical, by changing the ſides of 

( the needle, and reverſing the Poles. As this needle at 

* ſea could ſeldom remain at reſt; to remedy in a great 

e meaſure this inconvenience, the divided circle is made 


ce moveable by turning the button E; ſo that when it is 
* uſed at ſea, the divided circle 1 is moved till ſome prin- 


60 « cipal diviſion is the mean of the vibrations : then that 


66 number of degrees and half: degrees diſtant from the 


* pointer, ſubtracted from ninety, gives the dip, if the | 


ce needle is properly balanced: but leſt it ſhould be ſome- 


TO « what out of balance, the moſt certain way is, firſt, to 
et take the dip with the face of the divided circle to the Eaſt, 
« and afterwards to the Weſt, and then changing the ends 
< of the needle by reverſing the Poles, and taking the dip 
6 as before, with the divided circle fronting the Eaſt and 
4 Weſt: and the mean of thoſe four dips will be the moſt 
accurate. In each caſe, when the dip is taken, the in- 
e ſtrument muſt be fo placed that the needle vibrates in 
< the magnetic meridian,” 


2 | = The 
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The obſervations on the dip of the needle, during this 
voyage, were made with great care : firſt the dip was ob- 


ſerved with the divided arch to the Eaſt; the inſtrument 


being placed as near as poſſible in the magnetic meridian ; 


it was then turned, and the obſervation made with 


the divided arch to the Weſt : the poles being changed, 
the obſervation was repeated in the ſame manner. The 
actual obſervations are expreſſed in the ſecond, third, 


fourth, and fifth columns; and the mean reſult in the 
ſixth. It appears by theſe obſervations that the dip in- 


ereaſes in going North. 


There is no reaſon at preſent to ſuppoſe that the dip is 
liable to any variation in the ſame place at different periods 
of time, it having been obſerved in London by Norman, 
who firſt diſcovered it in 1592, to be 71 50; and by 


Mr. Nairne, | in 1772, about 72% The difference 


| between theſe obſervations, taken at ſuch diſtant 


periods, is ſmaller than that found between ſeveral of 


Mr. Nairne's obſervations compared with each other; 


and therefore we have no reaſon to conclude that the dip 


py has altered fince Norman” s time: the care with which his 


inſtrument was conſtructed, and his obſervations made, | 


” leaves no room to doubt of their accuracy. 
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APPEND: 1: Ao 


TABLE of the OBSERVATTONS made with the Marine 


Dirrixe- Nine 


* _ — od 


| Day of the | caſt, Welt. Eaſt. | Mean Place of Obſervation. 
Month, | | 
FF e 3 0 / Pak, | | A 
June 2 P. M. 15173 20174 30073 31 [J Latitude 51 35 near the 
„ 073 20173 39173 35 |j Buoy of the Upper Middle. ; 
5 P. M. 073 15% 15½%2 12 Off Harwich, 
6 P. M. 572 9%4 30/%3 22 | In Southwold Bay. 
14 P. M. 3074 74 0173 30 a 
„ 3074 076 3o[75 18 fo SHotland. „ 
15, 8 A. M. 30175. 975 30/4 52 itud 
p. M. 2ol75 o%5 ol7s ©o |. Latitude 60 18 
16 P. M. 30/76 3077 0170 45 | 
22 Noon | 3078 0,78 oſ77 52 | Latitude 70 45 
23,9 P. M. oſ83 81 30[81 30 Latitude 72 40 
24 Noon 30081 30/79 080 35 | Latitude 73 22 
P. M. 3081 0082 0179 30 | Latitude 73 36 
26, 2 P. M. oſ82 o[78 o[79 22 | Latitude 74 30 
28 Mid. 082 07/9 081 7 | Latitude 77 48 
29, 2 P. M. 6078 30][83 80 26 Latitude 78 2 
30 Noon 579 30082 3007/9 45/79 30 Latitude 78 8 
July 2, Mid. 82 30080 30/79 30080 45 | Latitude 78 24 
9, 6 P. M. 4583 [80 081 52 | Latitude 80 12 
4 1582 082 30081 5210 I0n Shore. 
5 81 15/82 goſ81 10082 710 Latitude 79 50 
5 29 M d. 3 080 40081 15182 22] Latitude 80 27 „ 
Auguſt 14 3 081 150/081. 20082 220 At Smeerenberg. Latitude 
2 „ 5 2 44 _—_— | 


31 P. M. 


— 


Account 


r 


Account of the InNsTR&UMENTS made uſe of for keeping the 
METEOROLOGICAL JOURNAL. 


TI E Marine Barometer was made by Mr. Nairne, 
from whom 1 received the — deſcription: : 


The bore of the upper part of the glaſs tube of this ba- 
* rometer, is about three-tenths of an inch in diameter, and 
e four inches long. To this is joined a glaſs tube, with a 
e bore about one-twentieth of an inch in diameter. The 
e two glaſs tubes being joined together, form the tube of 
« this barometer ; and being filled with mercury, and in- 
60 verted i into a ciſtern of the ſame, the mercury falls down 
«in the tube till it is counterbalanced by the atmoſphere, 


In a common barometer, the motion of the mercury u p 
: E and down in the tube is fo great at ſea, that it is not 
Ly poſſible to meaſure its perpendicular height; conſequently, 
cannot ſhew any alteration in the weight of the atmo- 

C « ſphere : but in this marine barometer, that defect is reme- 
died. The inſtrument is fixed in gimmals, and kept in a 


« per peadicular poſition by a weight faſtened to the bottom 
„ 


LY « The 


A BP. BN DU IX. 
The perpendicular riſing or falling of the mercury is 
et meaſured by diviſions, on a plate divided into inches and 
« tenths, and by a Vernier diviſion into hundredths of an 


40 inch, which 1 18 fixed to the ide of che tube. 


The HycromETER I was favoured with by M. De Luc; 


and the following account is a literal tranſlation of that 
which he * me in n French. 


Tun part of M. De Luc's Hygrometer which is affected 


0 by the impreſſions of the moiſture of the air, 1s a hollow 
5 cylinder of ivory, two inches eight lines long, and inter- 


nally two lines and a half in diameter. It is open only 


at one end; and the thickneſs of its ſides, for the length 
of two inches ſix lines from the bottom, is but three- 
ſixteenths of a line. It is this thin part which does the 
office of an hygrometer; the remaining part of the 


cylinder, towards its orifice, muſt be kept a little thicker, 
being deſtined for joining it to a tube of glaſs, thirteen or 


fourteen inches long. This junction is effected by means 


of a piece of braſs, and the whole i Is cemented. together 


with gum lac. 


NM. De Lucs reaſon for chuſing ivory as the hygro- | 


meter, is, that this matter appeared to him more proper 
than any other for receiving the impreſſions of the moiſture 
of the air, without ſuferng casted any eſſential change. 


5 --. 


A r N DI 

The cylinder made of it becomes more capacious, in pro- 
portion as it grows moiſter. This is the fundamental prin- 
ciple of the inſtrument. M. De Luc has ſince found, 


that upon letting this cylinder lie ſome time in water of 


an uniform temperature, it ſwells to a certain point, after 


which it dilates no further. This circumſtance furniſhed. 


him with a maximum of humidity ; and, conſequently, with 
one point of compariſon in the ſcale of the hygrometer ; 


and this point he has fixed at the temperature of melting 


ice. For meaſuring the differences in the capacity of 
this ivory cylinder, and thereby diſcovering its different 
degrees of moiſture, M. De Luc makes uſe of quickſilver, 
with which he fills the cylinder, and a part of the com- 


municating glaſs tube. The more Capacious this cylinder 
is, or, which 1 is the ſame, the moiſter it is, the lower does 
the mercury ſtand in the glaſs tube; and vice verſa. Now 
M. De Luc has found, that the loweſt point to which it 


can fink, is that where it ſtands when the ivory cylinder is 
ſoaked in melting ice: he therefore names this point Zero, 


in the ſcale of his hygrometer and conſequently, the de- 


grees of this ſcale are degrees of dryneſs, counted from 
below upwards, as the quickſilver riſes in the glass tube. 


T 0 give theſe degrees a Uetermipate length, ad has 
render the hygrometers capable of being compared with 
each other, M. De Luc employs in conſtructing them 
ſuch glaſs tubes as have been previouſly prepared, by being 
made into thermometers, and filled with mercury, ſo as 


to 
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to aſcertain upon them the points of melting ice and 
boiling water, and to take exactly the diſtance between 


thoſe points by any ſcale at pleaſure. That done, the 


bulb of this preparatory thermometer muſt be broken, and 


the quickſilver it contains exactly weighed. It is by 
knowing the weight of this, together with the diſtance 


between the fixed points of the thermometer, that the 
ſcale of the hygrometer is determined. For inſtance, let 


the weight of the quickſilver be one ounce, and the 
diſtance between the two abovementioned points, one 
thouſand parts of a certain ſcale: then ſuppoſe that the 
quickſilver in the hygrometer, to which this tube is to 


be applied, weighs only half an ounce; this will give a 
fundamental line, conſiſting of five hundred parts of the 


ſame ſcale. The fundamental line, thus found, is applied 
to the ſcale of the hygrometer, beginning at Zero, and 


meaſuring it off about four times over, that the whole 


variation of the inſtrument may be comprehended. Each 
of thoſe ſpaces being afterwards divided into forty equal 
parts, gives ſuch . as M. De Luc has found moſt 
convenient. In general terms, the length of the funda- 


mental line of the hygrometer, muſt be to the interval be- 


| tween the two fixed points of the preparatory thermo- 
meter, as the weight of the quickſilver ? in the hygrometer, 
is to the weight of the quickfilyer 1 in that thermometer, 


This proportion 8 the ſcale of the hygrometer 


and that of the preparatory thermometer, furniſhes an 


eaſy 


. 1.3 
eaſy method of correcting in this inſtrument the effects of 
heat upon the mercury it contains. 

It will eaſily be conceived, from the conſtruction of the 
ſcale of this hygrometer, that if its cylinder of ivory was 
ſuddenly changed into glaſs, the inſtrument would become 
a true thermometer, in which the interval between the 
points, anſwering to melting ice and boiling water, would 
be divided into forty parts. If, therefore, a thermometer, 
with a ſcale ſimilarly divided into ſorty parts between the 
fixed points, be placed near the hygrometer, it will ſhew 
immediately the correction to be made on that inſtrument 
for its variation as a thermometer; with ſome reſtrictions, 


however ; of which M. De Luc has given an account in 
the paper he ſent to the Royal Society on the ſubject of this 


hygrometer. 


That part of the frame of the inſtrument on which the 
ſcale is marked, is moveable; ſo that, before obſerving 
the points at which the mercury ſtands, it may be puſhed 


upwards or downwards, according as the thermometer has 


riſen or fallen with reſpect to the point of melting ice: and 


thus the indications of the hygrometer can at once be 


freed from the errors which would ariſe from the difference 
in the volume of the quickſilver, on account of the 


different degrees of heat. 5 „ 


Deſcription 
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Deſcription of the Manometer, conſtructed by Mr. 
Ramſden. 


Tu Manometer uſed in this voyage was compoſed of 


a tube of a ſmall bore, with a ball at the end; the baro- 
meter being at 29,7, a ſmall quantity of quickſilver was 


put into the tube to take off the communication between 
the external air, and that confined in the ball and the part 


of the tube below this quickſilver. A ſcale is placed on 


the ſide of the tube, which marks the degrees of dilata- 


tion ariſing from the increaſe of heat in this ſtate of the 
weight of the air, and has the ſame graduation as that of 
Fahrenheit's thermometer, the point of freezing being 


marked 32. In this ſtate therefore it will ſhew the 


degrees of heat in the ſame manner as a thermometer. 
: But if the air becomes lighter, the bubble incloſed in the 
ball, being leſs compreſſed, will dilate itfelf, and take up a 


ſpace as much larger, as the compreſſing force is leſs; 


therefore the changes ariſing from the increaſe of heat will 
be Proportionably larger; po the inſtrument will ſhew 


the differences in the denſity of the air, ariſing from the 
changes i in its weight and heat. Nr. Ramſden found, that | 


a heat, equal to that of boiling water, increaſed the mag- | 
nitude of the air from what it was at the freezing 


point 424, of the whole. From this it follows, that the 


ball and the part of the tube below the beginning of the 


ſcale 


1 


ſcale is of a magnitude equal to almoſt 414 degrees of 


Tue ſcale. 
If we have the height of both the manometer and ther- 
mometer, the height of the barometer may be thence de- 
duced by this rule; as the height of the manometer in- 


creaſed by 474, is to the height of the thermometer in- 


creaſed by 4143 ſo is 29973 to the _ of the barometer. 


This iüſtrument, TER, far fiom complete, ls 
been conftrued. in a hurry for the purpoſe of a firſt expe- 
riment, and liable to ſome i inaccuracies in the obſervations 


from not having the thermometer with which it was coin- 


pared attached to it, ſeldom differed from the marine 


barometer of an inch. Should it be improved to that 


: degree of accuracy of which it ſeems capable, i it will be of 


great uſe in determining refractions for aſtronomical obſer- 


vations, as well as ey an approaching gale of wind 


at fea, 
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| 16 Journal. 
Tune. . deren B- Hy 5 Tat- T Lage Winds and Weather. Remarks, Re. 
| heit's meter. | tude. | tude, | 5 
Thermo- ; b 
1 meter. . k FTT. : By 3 
m. dee r e os 
Noon. 37 . 79 24/1 56 E NE, 1. | 
Midnight. ; 367 „ ** 0 5 * 0 2 10 o 0 . . s | NNE, rain. | 
A. M. f 327 "4 S i, 28 . . 5 . A $4 -& 0 0 INNE, rain and leet, 
Noon. 37 29,98 | 30 | 31 77 100 438 
| "sf M. ? 35+ 5 . © ,. 34 "Ts „ 1 5 . jp W by N,. wog. 
Midnight. 35 5 "4 's "© 18 2 1 * s . = 1 
4 4 A. M. | | 35 ls Oe * 6 1 312 © © 46 L 5 [SW, . 
Noon. 42 20,9 3133 75 39 6 13 Calm and cloudy. 
4 A. M. | 361 5 5 8 2 5 : 2 „ „„ 2 ä | © 3 "= ER 
Noon. : 42 , 209 | 31 | 40f 75 120 4 51 (RE cloudy. 
r 
; Noon. 42 29,71 | 26 42 73 19 1 46 8E by S, ran, | 
26 16P.M. |. 45 29971 | 25 41]. » '» 8, hazy.' 
[Midnight | 42 | 29978 | 255| + +. +» «| + + + 8, cloudy. 
| ; : 4 A. M. | 43 | 3 1 ; | 475 : 2 of. „ . "4 SW by d, 
27% Noon. 45 29,79 23 | 42 72 400 © 14 [|SSW, hazy. 
| Midnight. 40 is 0a} .o: * . =O . »i ©. 0 0 SSW, 
4 A.M. | „A 5 pR_— Og SSW,. Fn _ oe 2 - 
[Noone 46 29,93 | 25 | 42 | 72 19] 1 49 WW byS, fog and rain. 
28th 4 P. M. 45 N 422. . „ 
8 P. M. | 412 | 3 6 >. 3 8 5s . *f 0 0 * NW, hazy. 
29" Non. 4! | 36,00 | 28 | 35 ; 71 9 r 28 (sw, fair. =o 
1 TH be of, dt - os." | 
h "Þ 1 — | | 44 . 3544. 5 . W by 8, De 5 i 
zo* Noon. 53 | 30,28 33 | 30 i 70 29 o 18 E W by 8, > cloudy, ö 1 
| 7 8 P. M. 48 a . = V 3 WNW, 
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| Noon. o 30,23 | 543869 of o 2 6, -- —_ 
Sept. 1 9 P. M. . a 438 Me „„ | cloudy. 5 
Noon. 57 30, 321 44 | 68 14] o 38 E, cloudy. = 
21 J6 P. M. 52 „ „ 4451-39: þ -» „„ IESE, hazy, © | 
| 5 P. M. 527 5 . * 40 397 „ 8 80 0 EsE, foggy: 1 
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Day of Time. Fabren- Baro- |Hy- Ma- Lati- |. Longi- | Winds and Weather, | Remarks, Tc. 
the | heit's meter. gro- no- | tude, | tude. dl 9 
Month. Thermo- me- me- | 
; ER meter. ter. ter. 1 
r | 
1 A. M. 52S |. + 28 398]. « +| + +» + |ESE, foggy. 
| 4 A.- M. | 523 . |. 234 40 „ „ 2 0 ESE, h 
Sept. 3%. Noon. 65 39,06 | 344 50. 65 57 © 8 E SE, by. 
| | * P. M. | 56 . 2 o»o|. 324 482 — * "7 Ba? SSE, cloudy. - 1 
Midnight. 33 30 4850 ESE, clear. | 
| * 8 A. M. N "IN | Ss. © > 29 51 FFV ESE clear. ad 5 
| #_ NN con. 38s 39.003751 64 5800 12 W Calm and cloudy, 
r 7: 
| - 8 A. M. 58 C 51 , e * 2 0 SE, clear. 
5 Noon. 57 | 2981] 30 | 52 | 63 58] 0 54 SE by 8 5 
5 Midnight. 56 „„ C1.» 13 Eb E, * : 
A M. sf |- + {au{ gr. © ++ + [} Ha 
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6% Noon. 59 29,3 39 | 60 | 62 27] 1 12 TE 
| | 8 P. M. 56 D 0 * ö 54 * . . 1 J E by . hazy. 5 
f, / TD EIS LO OT 2 
7" Noon. 61 | 29,02|.36.| 64 | 60 1| 2 35 | 8 . : 
ha lian | cdaeeek.. -|þ. - hl. 
8h |8A.M. | 541 C [Squall and rain. 
| Noon. 56 28,71] 36 | 66 59 35 1 9 - by S, hazy. Freſh gales. 
gf Noon. 56 I 23,70 41661 : 59 9] 037 [WSW, hazy. - Ikreſh gales. 
8 ' = . | The weather was ſol 
55 | _ | © bad, and the ſhip had 
100 * „ | | ſo much motion, that 
JJ!!! Loh As Cato Gn: Ws e, Fo the Barometer could] 
„„ „„ | | not be obſerved this} 
11h [Noon. | 58 29,20| 41 | 59 ; 57 25 1 32 E |SW, hazy. 1 Freſh gales. L 
4a [Noon, .. - 97 29, 30 30 61 | 56 57 I 55 NW, ſqually. Se: „ 
| 13 Noon. 56 29,70] 30 | 53 | 56 4| 1 3: 88 W, rain. || gale of wind. 5 
C | | _— | OY | Squaily weather, 
PETS RR > BO OK PT RN THe 6 
1 N oon 52 225801 30 | 55 | 55 4ol g N. 8 Hard gales. 
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Day ot | Time. [Fahren- | Buro- * Ma H 1 Winds 1 Weather, Remarks, &c. 

the heit's meter. gro- no- | tude. | tude. S ; | 
Month. Thermo- me- me- | 
meter. ter. ter, 


| — : In. dec. 7+ 9 | 426199 7 . 27 FG 1 
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Mi „ he | W by AH oderate, 
| 10 A. M.] 6 644 „„ „„ by 1 3 Fred gales. 
21* Noon. 63 [2988 44 „ „ 52: 47] 0:15 SW-byS,! rale. 1007 
IO b. M. 1 © © = 29,23 „ : — ©] © © | * . 9 8, — 6.14 EY 4 Freſh — 
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- | . . oo = 8 | * ; f un 1 | 
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* | oO 7 be 7 3Y 
23 | 6 1 2 8 2 W. ditto, | eas 
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1 1 P. M. 5 29, 80 % . | +." ofo- 0 1 WSW. 855 
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MISCELLANEOUS OBSERVATIONS. 
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FF All, 25 
„ne — 8 32 — — EE 
Co. Declin. * 56 +» 


App. Lat. 79 56 45 5 9 
True Lat. = f ( 
Refration = = 18.44 
By Dr. Bradley's tables 1x 18 = Fo 12 27 

Allowing for the therm. 11 53 3 13 2 
Barometer, 29,6 Thermometer, anc 

1 5 Auguſt. 
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Auguſt the twentieth, at midnight, the ſun's meridian 
altitude by Mr. + 2 25 O00 


— . 


4 21 1 
Semidiameter ＋ 5 32 


is 


& 55 


Altitude of the Sun's center 2 5 EY 
00. Declin. 77 31 26 


—_ 


il 1 A b Latitude 80 8 29 
| | = 1 Ref. by the tables 16 a 


True Lande 79 Sx: 45 


2 — Hakluyt' 8 Head land 8 BE 
Nl + ß Cloven Cliff „ EBS 18 
| = > Variation —— 19 7 . 


%, 


At may not be improper to mention here that Baffin, in 
1613, made an obſervation of the refraQion when the ſun 
was in the horizon, in latitude 78* 46 which alſo agrees 

exactly with Dr. Bradley's tables. It may therefore be 


preſumed that the refractions 1 in the higher latitudes follow N 
the ſame law as in theſe, C ny * 


Specific 


AV P-RND 1 


Specific Gravity of Ice, tried by Dr. Irving. 


A piece of the moſt denſe ice he could find, being im- 


merſed in ſnow water, thermometer thirty- four degrees, — 


_ fourteen fifteenth parts: ſunk under the ſurface of the 


water. 
In brandy Juſt . it barely feared: : In reQified 


ſpirits of wine it fell to the bottom at once, and diſſoved 


im mediately. 


September the fourth, at two in the afternoon, we ſounded 
with all the lines, above eight hundred fathom. Some 


time before the laſt line was out, we perceived a ſlack, 


and that it did not run off near ſo quick as before. When 
we got the lines in again, the firſt coil came in very eaſily, 


and twenty fathom of the next, after which it took a 
great ſtrain to move the lead; a mark was put on at the 


place where the weight was perceived, and the line | 
meaſured, by which the depth was found to be fix hun- 
dred and eighty-three fathoms. The lead weighed above 
one hundred and fifty pounds, and had ſunk, as appeared 
a by the line, near ten feet into the ground, which was 5 
a very fine blue ſoft clay. A bottle fitted properly by 
Wo Dr. 
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APPEN DI X. 

Dr. Irving (none of thoſe ſent out having given ſatisfaction) 
was let down, faſtened to the line, about two fathom 
from the lead. A thermometer plunged into the water 

from the bottom ſtood at forty degrees :—in water from: 
the ſurface at fifty-five degrees; in the ſhade, the heat 
of the air was ſixty- ſix degrees. e 


Sa 1 — — —— — — — 1 — — — — 
Experiments to Syd the Temperature of the Water at different Depths, 
3 made with Lord Charles Cavendiſh's Thermometer. MM | 
Day 7 Depth in Fathomeſ Temperature ot orrection for Temperature off Heat of the | 
Month, | to which it was] the Water as] Compreſſion] the Sea at the| Air. | 
- _| ſunk, | ſhewn by the] and unequal| greateſt Depth 
| 1 Inſtrument. Expanſionof| to which it was 
4: i | : Spirit. | funk, corrected f 
WY | for Compreſſion 1 Op 
| DN and Expanſion.| 1 
| — ”_ — — TE _— — — — — I 
O 1 | 0 0 0 £ | 
- 1 „% a LT EY JE an? 2: 
% F 0008-1 
SE +. we. mn a a gr 
TCC 


— 2. —— 


It appears | from the Fan of Joh. It, in "wh the 


Inſtrument was compared with Fahrenheit 8 Thermometer at 
different Heats, that the Experiment cannot be depended on 
to leſs than two or three Degrees, as the Reſults drawn from 


the different Compariſons u n differ oye about five * 


Experiments 


. — Ad. end te. Act. 


, "+ | 4 3 15 
RAE 2 4 Þ 2 3444 411 1 4 
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Sea v water taken u p at the back of Yarmouth Sands, was 


in n the h ratio to o diſtilled water: : 


dwts. ers. 
Fr OI * ie” 21 16 13,7 


„ Friar, 55's 

. which is, as 10192: 10477,7 ; Or, as 1: 1,02803. 
The quantity of dry falt produced from the above water, 
was 13 dwts. 1 5 Ers.; it appears, therefore, that ſea- water 


contains more air than diſtilled water. 5 


| DET | $ Fs. 3841 IT 2 "FED i HR D ; 3 
Experiments to determine e Teac of the Water at different Depths of the 
Sea, and Quantity of Salt it contains; made with the Bottle fitted by Dr. Irving. 
| A Meaſure, containing 29 Ounces 39 Grains of Fore Snow-water, was uſed as a 
— Thermometer 595 , n af con 
| 194 9 
| [Day of the Wag 7 Depth 1 Thermometer men Weg j | Latitude, WC 
| Month, the Fathoms. at the in Water in the Air. TA 
Water. Surface. | from the Salt. | 
DS: ER ON 5 
| 1773 Oz, Grs. 9 9 | 9 * N | o | Grs. 
— 1 [29 4% . n 31 Nore 
I . 30 1 1 ES We” ( 8 Off Flam- 
"| 5 3 V N e borough Head. 
hy L 4 * V is 3 
| urface] Fo | 00.400 Hoe. 
120 29 442] 63 5 T0 : 296 Jes Of Shetland. 
JC SO On | 36 | 496 | 74 At Sea. 
July 3 29 454 a 44 | $090 | 78 
JJ EE EEE EEE Io: Near the ies. | 
Aug. 4 30 15] 60 3 1:0 jm + 510 bo oy” Under the Ice. 
31 |12 367 . 3 e 220 A 1 * 
| 12, 365 00 . 3 © t Sea. my 
: Sept. + { I2 365 1 * 15 ;D Ie: ow: 75 
3 — ee | bo. 60 14 
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1 P Po E N 2 14 Xx. 4* 
The reſults of the experiments made with Lord Charles 
Cavendiſh's 0 Re ang ole With. the. Hatte fitted 
by By. trving, d 25 17 0 10 85 20 the tmperaturg, of . 


the fea at great depths ; ive an account, cherer 
fore, of the precautions * by Dr. Irving to prevent the 


temperature f from. being. altered, as well. as of the ajlowanee 
made by Mr, Cavendiſh | for compreſſion: as, ite com 


nicated th 1m 9 fell. r BET FIT -4 . 17 of . 30 8 
1 1 91 | , 1811 te all 136 116} 3 210 my 
The foll lowing. is the account of the nenen t en 5 


by Dr. : Irving, to. prevent t the temperature of the water: 2 


being changed i in. bringing up 1 from the bott 


13. 27 37947 e 72 3+: 1 £ $1535 T0103 2351 102 B 8 


« „The bottle had a coming of ol ths Saches tick, 
« which, was wrapped-up, ig, an oiled ſkin, and let inte © 


COLL 1.0 19949qR ; 


leather purſe, and. the, whols incloſed.in a well-pitched: -- 
« canvaſs-hag, firmly, tied c to th 

« that not. a drop of water could penetrate to, its ſurſace. 

— dit of lead ſhaped like ; 2 cone, with its baſe.downwards.. - 


mouth of the, battle,.ſs; -- 


« and a cord fixed to its ſmall end, was put into the bottle; — 5 


« and a piece of valve leather, with half a dozen ſlips of 


thin bladder, . ꝓyere ſtrung on the cord, which, * 
6 pulled en Forked the bottle 3 in the auß 531 


. a FA - 
* 1 : *4 . 8 4 ; 2 4 1 75 7 — r . vp W" + &x « 7 
4 2 + oY * | - ? x [ 1 © +} 5 * 8 8 CS Re E x 0 1 ; # & "of 
o * 432 # þ [1 1. Wy. # 11 if V 7 J.. 9 1 7 11 4 : L #- 27. & ; 1 — =" ©: ® * 42 EO wb: - 4. 4 Sas 2 0 4 
! l 
NS ne 45 A ; f * 4 SE of RE. 5 
; E 2:8 > 5. 616 * 4 1 2 bo 1 4 # 4 : n 
1. 
11 
3 2 i 5 * z Ear] 
; {Es nf 4 IE 
! 6 * , & "= 


* . N U . 
« — 5 I, * * Ro” ry * 5 * „ 41 4 : 1 * * 3 ©: 7 * \ — 5 ; 7 1 
f . rx * » 7 11 k 4 * 
- dt +. (3 v we ”_ 41 La a + - i Tl. „ 4 s 


The following i is Mr. Cache q account of the cor- 


rections to be: e made for Lord Charles Caven dilh's ther. 
woetkr. 10296 0.5 e 


5 


"a , 7 
5 = » 
Fa Y f x W 2 s 5 „ . FF 1 4 2 - 
— { 3 = 1 4 #- \ .*». {[ * 7 g 1 
3 14 by $ 2 as”  Þ - 
1 * cw 4p . <9. A's. * * -- 


" The Thermometer SR an chele experiments 18 fully 
« deſcribed in the Philoſophical Tranſäctions, Vol. L. Page 
“308; ſo that I imagine it is unneceſſary to mention it 
ce here. But ſince the publication of that volume, the late 
« Mr. Canton diſcovered, that ſpirits of wine and other 
« fluidsarecompreſlible; which muſt make the thermometer. 
« appear to have been colder than it really! was, and renders 
| « a correction neceſſary on that account. There 1 18 another 

8 ſmaller cotrection t necefſiry, owing to the expanſion of 
8 ſpirits of wine by ar) gien number of degrees of 
* Fahrenheit's thermometer bein wg greater in the. higher 
« degrees than the lower. As the method bf Computing 
85 theſe two correctionis is' not 'explaitied in that; paper, it 
may be proper juſt to mention the rule which 1 was made. 
« uſo of in un it. 0 e . 


a 7 * * 3 x f. - f a * ” ; * K F 
4 — 1 


„ 


« In- adjuſting the gies on: ole ſeals of this FORE 
* meter, the tube was intirely full of Mercury, or the: 
66. * Mercury ſtood at no degrees on the ſcale, when its real heat: 

„ was 65 of Fahrenheit. Let the bulk of the Mercury con- 
« tained at that time in the cylinder be called M, and that 
4 of the ſpirits, S; let the expanſion of ſpirits of wine by 
4 1 of F ahrenheit, about the heat of 65 5 >: be to its whole- 

„bulk. 


2 — en „ „ 1 2 
pay ** F — s OY 


4 —— A ab 


x46 


cc then 65 65 FEN 
6 In this thermometer 821 en M=971 the expanſion "a 
ce the ſpirits uſed in making i it by 17 at the heat of 65*,. was 
6 found to be g 76 z of their bulk at that heat; that is 1 = 


E N D 1 * 


xc bulk at that heat, as $ to 1; and let its expanſion by one 
'* degree at any other heat, as 65*—x; be to its bulk: at Ty 35 


4-28 SXI—d to 1; let the expanſion of Mercury by. one 
55 Kr of heat be to its bulk at 65 as 2 to 1; and let 


1 — Ka Mu be called G; let the compreſſion of ſpirits of 


cc wine by the preis of 100 fathom of ſea· water, 
* when the heat of the ſpirits is nearly the ſame as 
nc that of the ſea. at the depth to which the thermo- 
© meter was let down, be to its bulk at 65? „ as C to 1; 3 
ee the compreſſion of the Mercury is ſo ſmall that it may 
ee he neglected; let the thermometer be let down N 


cc hundred fathom, and when brought 1 upand put into water 
1 of 65 F degrees of heat let the Mercury in the tube 


« ſtand at E degrees; conſequently the heat, as ſhewn by 
k. the thermometer, is 65 — FE: and let the real heat of 
l the ſea at the depth to which it was ſunk be 65 ; —xdegrees; 


EN E 4 CNdxFÞs + x 
, TT. 


— 


ce 285 n 11285 —3 ; therefore G= 1,01 3. From M. DeLuc' 5 


766 experiments * 1t appears, that the expanſion of ſpirits of 


« wine by 1 at: any degree of heat, as 6 555 — fe is to its 
« « expanſion by x* 1 at 65˙, nearly as 1 — >= to 4 there. 


0 fore, d = 771 The compreſſibility of the ſpirits uſed for 


this ar at the heat of 58*, was found to be 


* Modifications de VAtmoſphere, vol. I. page 252. 
6 exaclly 


4 P E N D FK 
6 exactly the ſame as Mr. Canton determines it to be at that 


« heat ; and therefore its compreſſibility at all other degrees 


ce of heat is ſuppoſed to be-the ſame as he makes it. Ac- 


c cording to his experiments *, the compreſſion of ſpirits of 


« wine by the preflure of 294 inches of Mercury at'the 
heat of 32*, id eff, nearly the heat of the ſea in theſe ex- 


ce periments, is 594 millionth parts of its bulk at that heat ; 


* therefore © =1,9 and 65 — =65 — "RAO X. 


obs R | | 1 
1,9 Wb 538. 5 „ 


* 


Os Bvarions made by Dr. Irving of the heat of the ſea 
agitated by a gale of wind, and that of the atmoſphere. 


September the twelfth, the thermometer ies 
into a. wave of the. ſea, roſe to 623 the heat of- the 


| atmoſphere 500 5 


This: e experiment was nes repeated during the 


| gale, and it gave nearly the ſame difference. At night, 


when the weather beeame moderate, the heat of water 
26 fathoms below the ſurface Was 55'3 the ſurface and 


1 the atmoſphere w were > 54% 


- 2 "I I . 
* 53 WES, 


Baptefnber the welch „end ; Te ſca- Water wis 60*; 
the atmoſphere,. 59't the wind: at S W, Aa freſh gale. 


* Philoſophical Trankafions, Vol. Uv. page 261. p 
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Ons RVATIONS: 


A PP E N DI X. 


OssERVATIoxs for determining the height of a Mountain 
in Latitude 79 443 by the Barometer, and Geome- 
trical Meaſurement. 


3 taken by the Barometer, by Dr. Irving. 


A? GUS T the eighteenth, the day _— 


clear : 


At 6* in the mornin ing, the barometer by the fea Inches. 

— V8 30,040 
The thermometer 50? EE 
On the ſummit of the mountain, about an hour 

and three ꝗuarters later than the firſt obſer- 3 
MW. c aa 
Thermometer 42 5 3 3 
About an hour later at the fame . „ 28,2 58 
Thermometer 42 | 
By the ſea fide, where the firſt obſervation was 
made, and about three hours later . 300 32 
Thermometer 44 


c ————˖7çꝙ— ARE TR * 


Height of the mountain. calculated hp M. De Luc hs 
the firſt obſervation = >”... as feet 
From che ſecond obſervation = = 15 92 


Mean 2 - Ls = ; 15881 feet 


4 5 Means 


APPENDAI Xx 


Means uſed | to — the _ of the Mountain 
5 — e 


A point was fixed upon, in the moſt convenient place 
the 'ground would admit of between the ſummit of the 
mountain (a well-defined object) and the ſea ſide; from 
hence, i in a right line from the mountain, a ſtaff was placed 


at the ſea ſide, by a Theodolite made by Ramſden, with 


two teleſcopes and double Vernier diviſions. The inſtru- 


ment was carefully adjuſted; firſt, by levelling the ſtand 
with a circular level, and afterwards the whole inſtrument 
by the croſs levels. From hence (A) at fight angles to 


the ſtation at the ſea ſide (C) and the top of the mountain 


(E), a baſe was meaſured each way to (B) and (D) of 
_ eight lines of ſeventeen fathom each; in all, five hundred 


and forty-four yards. The diviſions of both the Verniers 
were carefully examined, both at letting off the ſtation by 


the ſea ſide, and thoſe at the extremities of each baſe, 
the fixed teleſcope being kept directed to the ſummit of 


the mountain, and the moveable one directed at right 


angles each way, both diviſions of the Vernier coinciding 
exactly. Station ſtaves were fixed perpendicular by the 


was then taken with the vertical arch, as a means of de- 


tecling any error in the obſervation, and was found to be 


— — 87 50. 
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APPENDIX 
8* co'. The diſtance not enabling me to take the de- 
preſſion of any particular part of the ſtaff by the ſea fide 


under the land on the other fide accurately, I ſent a man 


to ſtand cloſe before it, and took the depreſſion nearly to 


his eye, which was found to be 1 54. The inſtrument 
was then removed to the ſtation on the right (B). The 
inſtrument being adjuſted with the fame precautions as 


before, and the fixed teleſcope pointing to the center 


ſtation (A); the angle to the mountain was 84. 385 the 
angle to the ſtation by the water fide (C) 294 44. The 


inſtrument was then removed to the ſtation by the ſea ſide 
(C), che ſame precautions uſed in adjuſting, and the fixed 
teleſcope pointing to the center (A) in one with the 

mountain, the angle to the ſtaff on the right (B) was 


24 44. Intending to make the triangle BC D iſoſceles, 
and imagining there might be ſome little error from the 
unevenneſs of the ground, I ſet off on the theodolite an 
angle equal to the laſt, having a perſon ready with a 
ſtaff on the baſe line to fix it where that angle ſhould 
| interſe& on looking through, the teleſcope; I found it cut 


exactly at the ſtaff D 335 16, and from thence concluded 


the meaſure of the baſe to be exact, I then took the alti- 


tude of the mountain by the vertical arch ) 44. I then 


1 removed the inſtrument to the ſtation (D) to take the third 
angle; but from the badneſs of the ground, I could not 


place the inſtrument exactly over the ſpot where the ſtaff 
ſtood ; from hence I took the third angle of the triangle; 


the 5 teleſcope pointing to (A) and the fame. Precau- 


7 | 5 Þ 


b N o 


tions of en being obſerved, the angle to C came 


out 65 15'; leſs by one minute than it ſhould have been. 
I then took from the ſame place the angle to the moun- 


tain (E) 275 103 more by one minute than the corre- 


ſponding angle at the oppoſite ſtation (B): but the errors 
_ correcting each other, the whole angle C DE=150' 14 
the whole angle CBE. 
By the triangle ABC, AC comes out 1771, 4 feet: 
By the triangle AB E, A E comes out 9265, o feet: 
Therefore the diſtance CE is 11036, 4 feet. 
Angle of the mountain's elevation ſeen from O 7 44: 


+ height of C aboye the water's FEY 160 52 


e of the mountain above the water's edge 1503, 8 feet. 


I prefer this obſervation to the others, becauſe the three 


angles of the triangle A BC came out exactly 180 degrees 
by che obſervation. The diſtance A C found by the com- 
putation, differed only four feet from that by the meaſure; 
but, the ground being uneven, I did not depend upon the 


meaſure, but took it merely as a check u pon the operation , 
to detect an error, in caſe of any great differe 
The diſtance found by the Amilar m 
BCE and CDE comes out 21037 don 
The angle of ls, mountain $ elevation "i 
from A wass 8 50. 
Hence the bete of the n abore 
A was found e 8 Z 1439.8 feet: 
Den of C ben lah A was. $45: - 


1 Hence 


Height of the mountain above C l 1498, 8 feet: 
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A P PE N DI X. 
Hence the height of A above C is 8 58,7 feet; 
Height of the mountain above 3 1498,55 feet : 
+ height of C above water's edge — 53 
Height of mountain above the level of the ſea 1503, 5 feet; 


which differs from that found by the "0 * three : 
tenths of a foot. 


I. cannot account for the great difference between the 
geometrical meaſure and the barometrical one according 


to M. De Luc's calculation, which amounts to 84, 7 feet. 
I have no reaſon to doubt the accuracy of Dr. Irving's ob- 
ſervations, which were taken with great care. As to the 
geometrical meaſure, the agreement of ſo many triangles, 


each of which muſt have detected even the ſmalleſt error, 


is the moſt ſatisfactory proof of its correctneſs. Since my 
return, I have tried both the theodolite and barometer, 
to diſcover whether there was any fault! in either, and find 


them upon trial, as I had always done before, very 


| accuratr. 


OzsERvATIONSG 
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A P PR N D. I X. 


Ops5RVATIONS for determining the Acceleration of the 


PENDULUM. 


Deſcription of the Pendulum with which the Obſervations | 


were made, od Mr. Cumming. 


, „Tus apparatus with which the following experi- 
ments were made, was prepared for the voyage 

« with all the. care which the ſhortneſs of the time 

ce would admit, and particular attention was paid to its 


cc ſimplicity. The pendulum was that which the late Mr. 


George Graham had conſtructed, to aſcertain the exact 
E diſtance between the center of motion and center of 


1 oſcillation of a pendulum. to vibrate ſeconds at London. 


© The ball is a Phere of ſolid braſs, . 
c three inches and ninety two hundredth parts of an inch; 


* and whoſe weight is nine pounds and one quarter, 


cc T he rod i Is a round ſteel wire, one tenth * an inch 


ce thick, and is ſo firmly ſcrewed into the ball, that it 
« cannot be unſcrewed by hand, nor the length of the 
& pendulum altered without the application of proper 


« inſtruments for that purpoſe, there being no nt 
55 ſerew as in clock-pendulums. 


c The 
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A P EN DI X. 
© The axis of the pendulum is of hard- tempered ſteel, 
et nearly two inches long, and moves on angular or knife- 
ce pivots, whoſe edges are formed with great care, fo as to 


ct lie exactly in the ſame right line; the pivots are formed 


nearly to an angle of thirty- eight degrees from the edge 
« to the back; the ſharpneſs of the edges is taken off, 
« and they are carefully rounded, fo that the lower parts 


© of both (on which the pendulum moves) form parts of 


ce one continued cylinder, whoſe diameter is rather leſs 
* than the two hundredth yy of an inch. ing 


cc Thoſe | plenty move * 1 * made in two 


cc pieces of hardened ſteel, each a quarter of an inch thick; 
the notches are formed to an angle of one hundred 


& and twenty degrees, with their bottoms ſomewhat 


ee rounding, and formed ſo that the whole length of the 
pivot has an equal bearing in them; the ends or extremi- 
“ ties of the pivots are ſloped from the edges on which 


they move, towards the backs, or upper ſide; and 


two plates of hardened ſteel are ſcrewed againſt the 
* angular notches in which the pivots move, ſo as to 
e confine them always to the ſame place in the notches, 
« * and prevent ſuch irregularities as might otherwiſe happen 


ik the hoalders of ** ated thould chance to touch, 


96 © Towards one od of the axis is SO, an oblong 
« ſquare hole, from the upper to the under fide, into 
a which the — end of the pendulum rod (having its 
| | " * ſides 


A Þ Þ-R N-D.1-TX. 
ct ſides ſomewhat flattened). is fitted, without ſhake, but 
« in ſuch manner that it moves freely therein from back 


« to front, round a ſteel pin which paſſes Horizontally 


«through it and the axis, that both the pivots may 
ce have an equal bearing, and the pendulum may hang 


* truely perpendicular, without any tendency to bend its 
6 rod, and by that means alter its time of vibration, even 


ce though the axis be not accurately. adjuſted to a level 


« poſition : The error which might ariſe from accidental 


ce friction on the above ſuppoſition, of an inaccurate 


* levelling of the axis, is obviated by means of the ſteel 


<« plates againſt which the very central point of the loweſt 
«© pivot muſt in ſuch caſe at, 


To the other end of the axis, is ſcrewed a pair of 


4 pallets, (conſtructed nearly on Mr. Graham's principle 


„of the dead. beat, but differing from it in having a 
4 degree of recoil which tends to render the p vibra - 


« tions of -the pendulum as quick as the ſhorter : but 


< this/precaution is the leſs neceſſary, becauſe the weight 


„ which keeps the machine in motion is ſo adjuſted, as 


(„to make the angle of conſtant vibrations as nearly as 
4 poſſible the ſame with the angle of ſcapement; that is, 
to make the vibrations the-; ſhorteſt, - that will admit 


of the wheel to eſcape the pallets: by this means, 


„if the oil applied ſhould become glutinous, ſo as to 
« diminiſh the action of the wheel on the pendulum, or 
« 8 any other circumſtance ſhould happen t to ſhorten the 


« arc 
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« arc of vibration of the pendulum, the weight which 
«6 keeps 1 it in motion mult be increaſed, till i it is found juſt 
7 * ſufficient to keep the machine going; by which means 
cc © there is a certainty that the vendutemn vibrates ſimilar 
« arcs in each experiment, even if the obſerver ſhould not 
0 _— to that circumſtance. OS 41s 1s 


cc The fwing-wheel is made of tempered ſteel, and the 
60 points of its teeth are left much thicker than they 
cc uſually-are in clocks, in order to avoid accidents; it 


& has thirty teeth, and carries with it a divided circle 
6 which ſhews ſeconds. fs 


« On the axis of the wing Werl las i is a pinion, on 


1 which another wheel acts: and i in the axis of this laſt, 
4 there is a ſmall pulley, in the groove of which i 18 applied = 
the line which keeps the machine going, by means-of 
« a weight and counter-weight, 1 in the manner deſcribed 
« by Huygens in the eighth and eighteenth. pages. of his 
65 Horologium oſcillatorium : this method is the ſimpleſt 
40 of any for keeping the wheels in motion while the 
00 weight 1 is winding up, and is peculiarly advantageous 
in ſuch machines as this, which require frequent 


« winding : the weight applied to this machine was fix 


„ ounces-Troy, which with a deſcent of thirty-two inches 
kept it going for three hours, with a vibration of three 
* degrees. = : 


J N D 1 
*-'Thie whole ls contained in a ſtrong braſs frame, 


« ſcrewed on the top- of a three-legged wooden ſtand, 


60 three feet four inches high: the front legs extend three 
4 feet eight inches in the direction of the vibration, and 
8 the back leg extends three feet four inches from each of 
« the front legs, at which diftance the three legs are 
8 15 connected at bottom, by horizontal rods, that 
they cannot poſſibly alter their relative poſition; by 
a theſe means the point of ſuſpenſion of the pendulum 
ce is rendered much more immovable than could be 


« done in any portable clock having a caſe of the uſual 


ge dimenſions, without great trouble, and an apparatus ill 
* ſuited for experiments of this nature. 


« Tn the middle of the hodeontsl bat that connects the 
« front legs is fixed a piece of hlvered-glaſs, by means of 


e which the whole machine is readily adjuſted to its 


« proper poſition: the lower part of the pendulum- 
„ ball hangs directly over this mirror, on which i is drawn 
<« a line from back to front; and when the image of a 
e ſmall pin, which is ſcrewed into the lower part of the 

« pendulum, is ſeen biſected by this line viewed directly in 
5M Hoot, the Ppolition of the machine 1 is properly aqulted. ; 


4 On the back leg of the ſtand, immediately behind the 
« pendulum, is a hook to hang a thermometer on, for 
© making frequent obſervations of the temperature of the 


K air, In 2 to prepare for an experiment, the pendulum 


K a 1 «is 
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0 © is «is made to'x vibrate till 60. on the ſecond-circle comes to 
« its ts vibration by a trigger; on preſi ing which with thi 
« finger, the pendulum i is diſengaged in an inſtant: hence 
c the vibrations muſt be of equal extent in every experi- 
* ment. 


1 The wooden ſtand which ſupports the pendulum is 
« ſo conſtructed, that it forms an oblong ſquare box, in 
ce which the pendulum, with every part of its apparatus, 
« ig with great facility and expedition packed; ſo ſecurely 
© that no part can receive damage; and the whole is fo 
© portable, that it may with eaſe be carried on a man's 
« ſhoulder to any acceſſible place. 


« This pendulum immediately before the voyage was 
6e compared with a well- regulated eight- day clock, and in 
twelve hours its beat did not differ ſenſibly from that of 


c the clock; F abrenheit” 8 thermometer being then: at 60*. ” 


” tag! the fixteenth the Pendulum and the Equatorial In- 
| rument 1 were landed on a ſmall rocky iſland in latitude 


79 50' N; and the pendulum being carefully fet up in 
"a ſmall tent erected for that purpoſe, and its poſition truly 


; 11 8 a thermometer was ſuſpended on the hook 
. behin 


the pendulum- rod; and the pendulum being re- 
2 9 peatedly 


A P P. E N. R 1 


peatedly put in motion, it was found to op, till a muſket 
bullet and a half was added to the weight, which was 
found ſufficient to keep it in motion; when it was thus 
found to continue its vibration, it was locked by the 
trigger at 60”. The equatorial inſtrument was ſet up 
on a baſis of ſolid rock, and being in this caſe to be uſed 


only as a tranſit inſtrument, no attempt was made to adjuſt 


it either to the latitude or meridian of the place; but the 
azimuth and equatorial circles being truely levelled, the 
teleſcope was directed towards the ſun, and ſo elevated 


that it ſhould paſs as near as poſſible through the middle 


of | the field. The inſtrument being thus prepared, the 
Weſt limb of the ſun was obſerved to touch the Eaſt fide 


of the vertical wire in the teleſcope at 5 19' 28“ in the 


afternoon, by the watch ; and at the ſame inſtant the pen- 
dulum was unlocked, and kept vibrating till after the ſun 
had completed its revolution, and its Weſt limb was 
again ſeen to touch the ſame fide of the vertical wire. 
From the vertical poſition of the wire and the 
time of the day, the ſun's motion had a degree of 
obliquity with reſpect to the wire, which muſt occaſion 
its diameter to take a longer time in paſſing than if it 
5 croſſed the wire at right angles: this pofition of the 
wire, together with the change of the fan” 8 declina- 
tion, prolong the time of the ſun's coming again to the 
wire; fo that there was an interval of twenty-four hours, 
forty-nine ſeconds and a half, from the time that the ſun's 
fimb touched the wire on the ſixteenth day of July, to 
"Aa 2 the 


. 
— — ea os, Ae PA 


4 9 2 
1 ; # 5 
160 7 


s $ between the vertical and circle of declination was 10% 49: the 
| ſan? s altitude 206 3 its declination LY 8“: the change in the ſun' 3 
declination, in 24", was 10“ 11“ hence the time of the ſun's 
coming to the ſame vertical hair of a teleſcope, will be retarded 
44: for (oy Cotes, Aſtimatis Errorum, Theor. 35. ) 
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Doug t the dif of this throfintos! of POOR an account 


Was kept of che thermometer; and ſeveral compariſons made 
of the rate of the going of tlie pendulum with my fecond- 


watch: in making which, I always took the time by 


the watch, when the pendulum ſhewed 60“: theſe 
compariſons were chiefly intended to prevent a miſtake of 


a whole minute in eſtimating the acceleration of the pen- 


dulum, en only ſhewed ſeconds, having no index for 


minutes: 


T4 7 
* 
a 
P £ 
c 
1 


july the fixteenth P. M. at 5* 19“ 28” by the watch: the angle 


As fine 2 pe or cafes latitude, WET — Comp. Ar, 0,7 5 322 
. Is to tang. S. 104 ᷑; 1 — — _ — 9,28117 
55 So 1 is the change 1 in declin. 10˙ 110 ſine, — — 747161 
: To 21' I” the change in the ks; zagle voy, —_ 7,0600 | 
: Which was | into time, gives v — a * by 445,1 
4 The change in the equation of time is RN — — 5,4 
= Therefore the vel between the two  tranfits 5 wh 1 2 O 40,5 
It was obſerved | 5 ; — | — 24 1 
: The difference is 1 gain of the pendulum — 1 5 (1) 1 1 
To 
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minutes s and. h a candid:inveſtigation: of a matter. chat, 
had ſo much engaged the attention of the beſt philoſo- 
phers and mathematicians was the only object of my wiſh, 
I judged it beſt, in the firſt place, ta give the obſerva- 
tions juſt as they were made, regularly. numbered,. that, 
they may be readily referred to from the following tables, 
in which the order of the original obſervations 1 is varied, 
according to the periods of time between each pair of ob- 
terme By thus giving: the foundations on which the 
concluſions depend, all perſons, who chuſe it, may trace 
and examine every ſtep towards the concluſion, and by 
that means be enabled to deteR any error that may have 
crept into the operation; or draw ſuch further conclu- 
fions as their ingenuity may agel, and the axonal 
here given may warrant. | | 


To finduttic time of the ſan? s diameter og a vertical | hair, | (Cot, 4 aun. . 
Error. Theor, 21.7 | 
5 { Cofine declination n —— FE 1 
4 od &. of ä p ©, 3 4 

'As the produ n oo 1 Comp. A. ret 
Js to the product of Radius and Col. Altitude; * — — 109597298 


80 i is the ſun? 8 dlameter in time 135% * — * ö;—q 
To the time fought 3 139˙%1 22“ 1907 — 2,4326 
Ie was obſerved, 15 rig — 


Difference 5 nn 
| of ante 5; 5 
Although the obſervation of the fur? $ diameter paſſing the wire ba no > ine ie 
connection with our concluſion ; yet the agreement between the calculated and the 
"obſerved time of its paſling, ſerves to ſhow that the proper allowance was made for 
we obliquity bf the direction! in whieb it paſlcd the Wire. | 
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Ir has already been ſaid that the watch was uſed only to 


prevent an error of whole ninutes, in eſtimating the time 


gained by the pendulum in twenty-four hours; the exact 
ga ep y 


period of twenty-four hours being determined by the revo- 
lution of the ſun. 


In order to obtain the. acceleration of the pendulum, 


the original obſervations are. transferred from the foregoing 


table, to that which follows, for the convenience of ar- 
ranging them according to. the length. of. the intervals,. 
beginning with thoſe of the ſhorteſt duration: ſo that the 
' concluſion from each period becomes a check upon thoſe ; 


that follow. 


Tn this table She feb column refers to the original obſer- 


” vations, from which. a ooncluſion is here to be drawn; 
thus, in the firſt line, we find 2 Bo 30, by which is meant 
that a concluſion is to be drawn in this line from obſer- 
' vations 27 and zo, that is, from the acceleration of the: 
pendulum. from four hours, forty- x minutes, ten ſeconds 

and a half, to five hours, twenty- four minutes nine ſeconds N 


in the afternoon, July 17. 


The ſecond column expreſſes the interval. of time by the 
watch, between each pair of obſervations referred. to in 


| the firſt. 


De third column ſhews how a the pendulum 
| cained. on the watch, in each period expreſſed i in. the 


ſecond. 


The fourth column has the mean height of the Ther- 
mometer for each period. 


"The 
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The fifth column expreſſes the difference between this 
mean height, and 60", the height of the thermometer at 
London when the pendulum was adjuſted. | 
The fixth column ſhews the contraction of the pendulum 
rod by the degree of cold expreſſed | in the fifth column, 


according to Mr. Smeaton's experiments, publiſhed in 


N* 79 of the Philoſophical Tranſactions for the 1955 


1754. 
The feventh column oven how ach this contraction ; 


would make the pendulum youu during each 1 of the 


ſecond column. 


The eighth column ſhews how much the pendulum 
would have gained on the watch in each period, if the 
thermometer had remained at 60, and therefore no con- 


traction of the pendulum- rod had pk place. 


"The ninth column ſhews how much the watch ought to 


Have loſt ! in each period, allowing i it to have loſt uniformly 


at the rate of four ſeconds 1 in twenty-four hours, as was 


obſerved by the tranſit. | 
The tenth column ſhews how much the pendulum would = 


have gained on the watch, i in each period ; allowing for 
its loſing at the rate of four ſeconds in twenty-four hours, 


and ſuppoling the thermometer to have remained conſtantly - 
mee 


The eleventh column 5 how much the pendulum b 


would gain per hour according to the rate of acceleration i 
given in the tenth column for each period. 
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| Obſervations with the Pendulum from the 16] 
8 "5 Þ 1 
Obſervations | Duration in | Seconds | Mean Difference between Contraction 
| referred to, | Time by | gained Height] the Height of the] the Pendl 
1 . the Watch, | by the [of the] Thermometer at] rod by» 
Toe | ÞFPendu- Ther- the Time of adjuſt-] cold, in p: 
lum, on mome- ment at London, of an In 
the ter. | and at the Time of 
Watch. | Obſervation. | 
Inq ©» 1. e 
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I}J——15| 2 15 55 5 493 104 0027 
2.2—27| 4 45 50 91 | 533 64 oo 
z 30 5-23-49 1 * er, 
21—27 5 43 471 124544 SE »0O1 4 
21——30|, 6 21 46 | 14 | 544| 51 50014 
1——13| 7 19 46 14 471 124 50031 
15—21 8 7 14 46 | 483] 114 | go002t 
15229 5 11 | 49 |. 504 94 | 002: 
| I——15| 9 35 41 | 19 | 48 | 12 ,003c 
[13——21[10 23 9 | 51 | 494 105 ,002( 
11 3=——22|11 2t 6 | 54 | 50 10 2002, 
152713 51 14] 58252 = | g0026 
11 5——30[14 29 o | 60 | 5 
[13—27 16 6 562 
1330/16 44 55 | 
| I—21|17-42 55 
1——22|18 40 52 | 69 
1— 30124 4 41 RT 


E 


N L 1 X. 


B I EH [4] 


— 


„ 


1e 16thto then 8th of July, 1773, in Latitude 79* 500 N. 
FTT HR F 
ntractionꝝ oß Mime ned on | Time gained by Time loſt by the Time gained by the Ratio of Acce- 
he „ 1 tho Watch by] the Pendulum on| Watch, accord-- Pendulum on the] leration per 
rod by ot: thericontrattion | the Watch, cor-| ing to its Rate] Mean Time, al-] Hour. 
cold, in pauisib dfethe Pendulum rected for the] of going, as de-] lowing for the| 5 
of an Inche rod Thermometer. | termined by the} Thermometer, 
| | | tranſit. and Rate of the 
ET . Watch's loſing. | 3 
8 \\ 1 7 5 IT = A 
,00200 || | 0,06 1,44 o, 10 1,34 
„00 | 0503 2,97 o, 15 2,82 
,0027: | + 0,26 4.72 0,37 4435 
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— 114 | h 
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„00230 0,98 48,02 1,51 46,51 
„00 30¹ 1,33 : 17,67 1,60 16,07 
00261 1,26 49,74 172 48,02 
„002 51 131 52,09 1,88 50, 81 
„00201 1 67,22 2, 30 54.92 
,0o2n | | 1,38 58,62 2,47. 56,21 
,001 51 1,11 62,39 2,68 59,71 
,oor6t | 1522 63,78 2,78 61,00 
00288 | 2530 62,70 2,94 59,70 
,0027s | | 25333. 65,67 3511 62,56 
„024 2558 74,92 3,90 71,02 
„0024 2572 76,2 4.01 72527 c 
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It appears by the original 6 that the ds. 


lis began its vibrations at 60", the inſtant in which the 
firſt limb of the ſun was obſerved to touch the fide of the 
vertical wire in the teleſcope of the Equatorial, that 
is, at five hours, nineteen minutes, twenty-eight ſeconds 
in the afternoon by the watch, on the 16th of July; and 
by every compariſon of the pendulum with the watch, 


that the pendulum was canſtantly gaining on the watch, 


and in a period of twenty-four hours, four minutes, 


forty- one ſeconds, had gained on the watch ſeventy- 
nine ſeconds; and when the revolution of the ſun was - 


completed, it appeared, that the watch had loſt four 


ſeconds in the exact period of twenty-four hours; there. 


fore, if four ſeconds loſt by the watch, be ſubtracted from 


ſeventy-nine, the time gained by the pendulum on the 
watch, it will leave ſeventy-five - ſeconds for the time 
gained by the pendulum on the nean, or true time, no 
deduction being here made for the contraktion of the ow 


Waden od by the cold. 


The odd fifteen ſeconds are Pi by n 
that the pendulum ſhewed four ſeconds and à half exactly | 
E when the ſun had again returned to the vertical wire; ſo 
that this period is determined wholly by the ſun, and 

; totally independent of the watch; but as the watch is 


found by the ſame obſervation to have loſt only four 


ſeconds, recourſe | Is had to the intermediate compariſons 
| of it with the pendulum, which clearly ſhow that the 


ce pendulum 
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pendulum had gained one whole minute, together with the 
fifteen ſeconds determined by the pendulum and the revo- 


lution of the ſun: and although it appears by the 


eleventh column of the foregoing table that the watch did 
not loſe uniformly at the rate of four ſeconds in twenty 


four hours, yet its mean rate leaves as little doubt with 
regard to the whole minute gained by the pendulum, as if 
its going had been perfectly uniform during the whole 


time. For, if from the ſum of all the periods in the 
ſecond column, and of all the accelerations in the tenth, A 
mean rate be taken, it makes the acceleration of the pen- 


dulum on the watch to be 80˙%79 in twenty- four hours, 


which differs from the acceleration obſerved by the revo- 


lution of the ſun only 5% 5; and from the rate of. going 
of the watch, determined by | the revolution of the ſun, 
only 17794; hence there can be no Fe room to 
fr We an error of a whole minute. | 


| Although 1 the period of twenty-four Lewin 4 PR | 


rate of going of the watch for that time, are very accu- 
mately determined by the revolution of the fun; it ma 
not be improper here to take notice, that from a mean of 


fix altitudes of the ſun, taken by a very good aſtrono- 


mical quadrant of eighteen inches radius, the watch Was. 
rontpored to have loſt 32, in twenty-four hours, which 
differs from from the rate given by the revolution of. the fun. 
only 1 


Hi. 


:; this may ſerve to ſhew how far the mean of 
& great number of obſervations by the fame. obſerver and 
3 3 inſtrument 
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inſtrument may be relied on, "On Hidden: is no other 


©. . * . 
— F } « F F 


obſervation to check or corroborate. | 


At may alſo be proper 18 0 to ned the time 
by the watch was not obſerved at the inſtant that the ſun 


had returned to the vertical wire, and at which the pen- 
dulum was obſerved to ſhow 41 ſeconds, my attention 


being wholly engaged in adi! the pendulum. The 


watch was found to have loſt 77" 4 by the pendulum, in 


twenty- three hours, twenty-ſix minutes, forty-two ſeconds 
and a half. An allowance according to this rate for 
344" (the: ſupplement of the laſt obſervation by the 


watch to the time of the ſun's * 1 the — 
ſhewed * amounts to a, 25 57 


How hes ir follows, that ths Weſk limb * re FI 


touched the Eaſt ſide of the vertical hair at five haurs, 5 
twenty minutes, thirteen ſeconds and a half, by the 


Watch; n had therefore loſt four ſeconds j in nf. 
| noe WAS: 5 | | : . 


ads la of 4 N 400 BY 8 in | 


Ea, one inſtance is not from actual obſervation, at the in- 


fant, but ſuppoſes that the watch had kept for thirty- 
four minutes to the ſame rate of loſing at which it had 


been obſerved to loſe for nearly twenty-four hours 


— immediately preceding: ; the time by the watch thus 


found is inſerted in the table of obſervations within 
'Q c 2 88 hooks 
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hooks to diſtinguiſh it, that every perſon may have an 
opportunity of judging how far it ought to be admitted. 
Upon the whole it appears, that by the revolution of 
the ſun, corrected for the oblique direction in which it 
paſſed the vertical- wire in the teleſcope, the change of 
declination and the equation from the time of its Weſt limb 
touching the wire'on the 16th, to the time of its touching 
the ſame wire on the 17th of July, that the peridulum 


gained ſeventy-fiveſeconds in twenty-four hours. But as the 


mean os, cod 1 che ce for the time of this « ex- 


was at London # wheki the Nb was coipated with 


the clock; the pendulum ought on this account, 
according to Mr. Smeaton's experiments, to have A 
contraſted . of an inch, and to have gained on that 
account 2,2; ſo that the acceleration of the pendulum | 
ariſing only from the difference between the latitade of X 


rence) and 79 5d 1 1 7A b. 


The n was continued in motion, and the com- 


: pariſons between it and. the watch made as before, with 
mention to take a ſecond revolution of the ſun: but at 


eleven o'clock next morning, the wind being fair, and 


the weather cloudy ſo as to afford no proſpe&t: of ſeeing tlie 
ſun in the afternoon, the inſtruments were taken on board, : 


. and the ſhips failed immediately. 


A b D B N D 1 X. 


Auguſt the fourteenth, we „ he Paid 


Equatorial Inſtrument, and aſtronomical Quadrant on 


Smeerenberg Point, latitude 79 44 N; and ſet up 


the pendulum in every reſpe& as formerly deſcribed. 
The equatorial and quadrant were alſo ſet u p and pre- 


1 for obſervation. 


'T he pendulum » was ſat - a going when it was s eradly 


Gh 0 O P. M. by my watch, from which time it was fre- 


quently. compared with the watch, till 5h 50' A. M. the 
1 sch; when the pendulum ſtopped. It was again ſet 
a going with the additional weight which had formerly | 
been uſed, when the watch was exactly bh o oo”, and 
continued going from that time till after five in the 


o 0 3 G 


morning of the 18th, in which time the thermometer was. 
_ obſerved, and the watch and pendulum compared, as in the 


following table: many altitudes of the ſun were taken 

with the quadrant, on the 15th A. M. but without any 
further opportunity till the 18th A. M. when a were 
repeated to aſcertain che rate of the watch' $ loſing. 


Day: 
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Month. 


Day of the | 


ad... 


Trime by the Time by the 


Watch. Pendulum. 


I' hermo- 


'E 


— 


ſistb, A. v“ 
. M. | 


rth, A. M. F- 


2 


6 oo oo 


; | | „ 
7 29 531 
t 12 13 302 | 


| 


| 5 oo. 
6 oo 00 
8 59 


2 OO 


4 O oo | 
'| doo oc 
6 00 © 


7 o 


| 


| 3 


| 2 01 39% 


3 01 344 1 


"Of 


60 


bo 


60 


The Pendulum 
' |[{etagoingwith 
[the additional 
Weight. 


| 
ry 
[RY | 


7 4 
4 


Dey 


Month. 


Noon 


4: 
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| Day of theſ 


[ Time by the 
.. Watel, . 


Time by the 
| Pendulum. 


Thermo- 
meter. 


5 » 
; 4 
3 F 


— 
— 2 — 


wt 7 


| P.M. 


ö oo 


„„ 
23 45— 
0 192. | 


Between 9. and ſix in the morning of the eighteenth, it blew hard, | 
and the Fandel ſtopped. 


bo 


71 


! 
| 


* 
"1 


60 


Wa 


40 
39 


hd. 


| 
| 
f 
i 
: 
' 
: 
k 
[ 
[7 
N 
[1 
| 
| 
7 


Remarks. 
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The following table is conſtructed in every reſpect the 
ſame as that deſcribed page 163, and differs from 
it only 1 in having an additional column, i in which i is given 


the rate of acceleration of the Pendulum i in twenty-four 


hours, according to the time by the watch, corrected by 
a mean of ſixteen altitudes of the ſun taken on the 1 5th, 
and a mean of thirty-nine altitudes on the 18th of Auguſt, 


from which the watch appears to have loſt, during the in- 
terval of the three days, at the rate of 25,7 per day. The 
rate of acceleration of the pendulum 1 in twenty-four hours 


being thus determined, agreeable to the acceleration ob- 


ſerved in each of the laſt eight periods, being thoſe of the 
| longeſt duration; and theſe obſervations being already 

| corrected for the thermometer; a mean is taken from the 
| Whole as the true rate of acceleration of the pendulum « on 
mean time in twenty-four hours. 5 


1 = 


COT ' a WPF : * * 6, A 18 
” 


1 


— — 


3 


— 


. 


— 


Obſervations with the Pendulum from the 14th. to the 


| Obſervations Seconds 1 Difference of the |Contraftion ofſ Time gained 01 
referred to Time by | gained [Height] Thermometer at the Pendulum the Wach b. 
I the Watch. by the ſof the} the Time of rod by the} the :contractio! 
I Pendu- Ther- adjuſtment in cold, in parts} of the Perdu 
lum on mome-] London, and at of an Inch. lam rod. 
the ſter. the Time of Ob- 5 
| | Watch. ſervation. | 
OE „„ 0 „„ 
ee 4 0,26 
1— ( 61432 162 0,25 
O0——41 12540 20 0,54 
41— 42 26 40 20 1,25 
1 29240 194 1,41. 
5— 6 NCR 2,26 
1—4— CC 2,70 
2.5——42 97+ | 384 217 $575." 
2140 96238 22 5,868 
Ee 103 d „„ 6,600 
10 1014384 214 6, - 
6— 108 3563 233 6,75 
. m_— 109 38 # 22 6,49 
| 6——40 204 38 | 22 12,20 
233 — 1 280. 374 ; 224 16,67, 


——— — * 2 0 


—_ 4 — VA. = 


—  —— — 


X. 


BJ. 


to the 16th of Auguſt 1773 3» in Latitude 79 44" N. 


8 


Time g ined by 
the Pendulum or. 
the Watch, cor 
rected for the 

Thermometer. 


1 
| 

Time loſt by the 
Watch accord- 
ing to its Rate 
of going, as de 
termined by the 
Altitudes of the 

* 2 85 


10 


Time gained by Ratio of Acce- 
the Pendulum on 
the Mean Time, 
allowing for che 
Thermometer 
and rate of the} 
Watch's loſing. | 


Ratio of acceleration off 
the Pendulum on the 
Mean TimeinTwenty- 
Four SHOUT. | 


leration per 


I 


0,99 
I,47 


2,31 


Tis - 


8,04. 


10,86 

14.79 

„ 
1 


23,72 
24,59 


224,43 
1 45:49 
03:20 


1 


= | 


'$3 
|} 
\ 


WW 


HI 


375 5 


4,78 


9.05 | 
19,12 
21,95 
29,20 +} - 
$7144 
41,04 

69,04 


67,91 
7505 
71,76 


76,66 


78, 08 
146,81 


: 200,03 | 


I] Which gives the Accele-| 
| rationof the Pendulum 


11 


12 


ä 


| . . 72,07 
„ JOaN 
Oo 73,24 
„„ 
+ + TJ. 
= * Fe 73,86 | 
„ 73˙57 
"Mea 73.55 


on true Time from the! 
change of Latitude. | 


_ 
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From the reſult of this table, the time gained by the 
pendulum in twenty-four hours of mean time, after de- 


ducting the acceleration on account of the contraction of 


its rod by the cold, is ſeventy- three ſeconds, and ſix hun- 
dredths of a ſecond; which! is one ſecond, and two hun- 


dredths of a ſecond more than by the reſult of the obſer- 


_ vations of the 16th and 17th of July. But although the 


rate of going of the watch from the 15th. to the 18th 
days of Auguſt, was aſcertained by a mean of ffty-five al- 


titudes of the ſun, I am inclined to give the preference 
to the obſervations of July, where the exact period of 


twenty- four hours was determined by a revolution of the 
| ſun, obſerved with a teleſcope whoſe magnifying power 
was ſixty. And notwithſtanding that the height of the 


thermometer during the time of obſervation in Auguſt 


was remarkably uniform, and that the watch was found by 
the compariſons with the pendulum to have loſt during 


the whole time as uniformly as could reaſonably be ex- 


pected ; yet a ſmall irregularity in its rate of going near 
the beginning or end of the obſervation, might occaſion 


a the difference of this reſult from the former. 


As the time corredied by the mean 1 fix altitudes "I 
the ſun taken on the 16th and 15th July, differed 


only one ſecond and a half from that obſerved by the 
E 1 | revolution 
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revolution of the ſun, there is reaſon to believe that the 
period of three days, determined by a mean of fifty- five 
altitudes, taken on the 15th and 18th of Auguſt, might 
be relied on to one ſecond at moſt: and that, although 

the concluſion from the obſervations of Auguſt are not ſo 
deciſive, on account of its depending i in: fome ſmall degree 

on the regularity. of the wateh, it ſtrongly corroborates the: 

_ concluſion from the obſervations 1 in July, as it proves that 

the acceleration of the pendulum proceeded from an uni- 

form cauſe, which produced equal effects in each caſe. 

This is yet further proved, by comparing the pen» 
dulum when it-returned to London: with the ſame clock. 

with. which it had been compared before the voyage, the- 
thermometer being at this time alſo at 60*, and the addi-. 

tional weight of:a_ muſket bullet and a half. being. applied 
dq the weight which kept it going; the pendulum and 
the clock were found to agree fo well, that no ſenſible: 
difference could be diſtinguiſhed in their beats for the 


ſpace of twelve hours. 


r TR Me 4 


From all which F it may fairly 1 cons 5 
cluded, that a pendulum which vibrates ſeconds at 
London, will gain from ſeventy-two to ſeventy-three 
ſeconds in twenty-four hours, in latitude 79* 500; 


allowing the temperature of the air to be the lame at 
both res. 


4 | — 


. D 1 X. 


Theſe obſervations give a figure of the earth nearer to 


Sir Iſaac Newton's computation than any others which 
have hitherto been made. | 
According to Sir Iſaac Newton the Pen- 

dulum gains in latitude 79. 50 ©66',9; 

In which caſe the equatorial diameter 
would be to the polar as 230t0 229. 
According to Mr. Bradley's computation 
from Mr. Campbell's obſervations, 76, 6; 


Equatorial diameter to the polar as 20. to 200: 


According to Maupertuis =< 86,5; 


Equatorial diameter to the Polar as' 17840179 


According to my obſervations, = 132 
1 73,00; 
| 4,292 mw 90 
Mel diameter to the polar as - 1; 12,9 to 217,9 
OY 210,7 to 209, 7: = 


The m. mean n of which 18 very nearly a as 212 to 211. 
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REFERENCE ro PLATE Kl. 


Fi ig. I. Is a general view of the bett when fitted up; 


the pendulum being locked by ns trigger, and 
ready for an experiment. 
Fig. 2. The upper part of fig. 1, on a larger * in 
| order to ſhew the ſeveral parts more diſtindtly. 


; Fig. 3. Repreſents the whole frame and apparatus when | 


packed for carriage, 
Fig. 4+ Is the cap which covers the wheels and pallets, 
detached from fig ig. 3. 9 3 


A. Fig, 1 1. The adi 

B. B. The pendulum- rod. 
C. C. by "ig. 2. T he axis of the pendulum. 
D... oblong hole in the axis, into which the 
„„ WWW the pendulum-rod is fitted, and 
ſecured by means of the ſteel pin d. 


E N.. 2 6 The upper part of the wooden frame; to 


Which the three legs are ſtrongly fixed by 
© hinges and | table-joints, | and on which is 
ſcrewed. . 3 


F. F. F. F. A: ſtrong dl frame which ſupports the 


pendulum and wheels. 
8.6. 


„ 0-1. 

G. G. Fig. 1. A flat board that forms one of the ſides of 
the box, fig. 3, and has two ſmall mortiſes 
near its ends, which receive the points of the 
fore-legs of the ſtand; two ſmall ſteel rods, 
which are jointed near the lower end of the 

| back-leg hook into the ends of this board, 
ſo as to preſerve the relative poſition of the 
three legs unalterable : and near the middle 

5 of! it is fitted g 

= piece of filvered glaſs, with a diamond 

” line on it from back to front, for adjuſting ER 1 

3 the poſition of the ſtand: and Z i 

J. The trigger for locking 1 the pendulum. 8 | | 

K. A wooden wedge which | 18 occaſionally put i 

5 | under either end of the board G. G. to adjuſt 


the ſtand to its proper poſition; and when 


2 {4 


181 


a 


8 2 2 _ : Y 
rr TR CEA et) 1 ar nr Re 
| | l — \ = _— 
* = 


packed, is put in its place, as repreſented | in. 
the gue, 7 

L. L. L., Pieces of wood ſcrewed to the legs, hav ing 1 
e cavities in them which. embrace the pen- | | 
dulum- ball when, t] the lege of the ſtand are 
brought gener in order to be packed, as. a 
EE: +1 vl 1 OED j 
. flat piece pod, under the WE of which: i# 


are 1 the feel rods thar connect the 
back leg of the ſtands to the board G. 6. 
when the ſtand 1 is packed 
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| 8 W oven the hearted of my ftay at Spitſbergen, ; 

= and the multiplicity of occupations,. in which I 
was neceffarily employed, during the greateſt part of that 
time, rendered it impoſſible for me to make many ob- 
ſervations on its natural productions; yet as there are 
among thoſe few ſome which have not before been made 
public, Jam in hopes that this article will not be found 
wholly unprofitable. The following catalogue, imperfect 


"342. 


as it is, may ſerve to give. a. general idea. of the. {paring 
productions 0 of that inhoſpitable e climate. 


2 


5 ATP 


As modern natufaliſts je 3 EY technical terms 


of their ſcience out of the Latin, it becomes neceſſary 
to make ſome uſe of that language, in order to render 
the deſcriptions of ſuch things as are new. intelligible to 
thoſe for whoſe uſe they are intended: I ſhall always, | 
however, annex Engliſh names to: the ſcientifick ones, 


when. ſuch are to be found. 


MAMMALIA. 
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TRichEchus Roſmarus, Linn. Syſt. Wat. 49. 1. 
5 Arxctick Walrus. Penn. Syn. Nad. 

P-. 335. 
This animal, which is called by the Ruſkans Morſe, | 


from thence by our ſeamen corruptly Sea Horſe, and in 
the Gulph of St. Lawrence Sea Cow, is found every where 
about the coaſt of Spitſbergen, and generally where-ever 
there is ice, though at a diſtance from the land. It is a 


gregarious animal, not inclined to attack, but dangerous 
if attacked, as the whole herd join their forces to revenge 


any. ry received bye an individual. 


Proca Y es. FRY 97. Wat. 86. 3. 
Common Seal. Penn. Syn. Quaadr. p· 33%, 


Found on the coaſt of $pirſbergen. 


Canis Lagopus. Linn. 92 Wat. 95. 6 3. 1 
Arctick Fox. Penn. Syn. Ruadr, p. 155. 


Found on the main land of Spitſbergen and iſlands ad- 


jacent, though not in any abundance. It differs from 


our Fox, beſides 1 its colour, 1 in having its ears much more 
rounded. It ſmells very little. We ate of the fleſh of 


one, and found it good meat. FT 
— 0 Usus 


ne 
Ursvs Maritimus. Linn. Syſt. Wat. 70. 1. 

Polar Bear. Penn. Syn. Quadr. p. 192. T. 20. F. r. 
Found in great numbers on the main land of Spitſbergen; 
as alſo on the iſlands and ice fields adjacent. We killed 
| ſeveral with our muſquets, and the ſeamen ate of their 
fleſh, though exceeding coarſe. . This animal is much 


larger than the black bear; the dimenſions of one were 
as follows: 


| = Feet, Inches. 
Length from the ſnout to the tail, 1 


Length from the ſnout to the ſhoulder-bone, 3 
Height : at the ſhoulder, Di! dA 
Circumference near the fore legs, „ „ 4. 2 
Circumference of the neck cloſe to the ear, 1 

9 


Breadth of the fore paw, <= =—= 


Weight of the carcaſs without bead, bein 
or entrails, — „ 610 bb. 


Cxxvus Tarandus. Linn. . Wat. 93. 4. 


Rein Deer. Penn. Syn. Rear, P- 46. T. 8. 
F. I. 


Found e every where on widen. 


Wee ate the fleſh of one which we killed, and found . 
i excellent veniſon. 


| BaLAENA Mylcets, Linn. 2 War. . 
Common Whale, Penn. Brit. Z vol. p. 8 5. 


F f 


This | 


— — — —— ˙ 22 — — : 
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Found on the, coaſt of ee 


APPENDIX 
This ſpecies, which is ſought after by the fiſhermen in 
preference to all other whales, is found generally near 
the ice, We ſaw but few.of them during our 285 


Maia Phy/alus. Linn. Syſt. Mat. 106. 2. 
| Fin. Fiſh. Penn. Brit. Zool. p. 41. 
F ound | in the ocean near Spitſbergen. 


SF * 8. 
Aras oll 5. ma. 40 > mk Sfp. Wat. 198. I 5. = 
Eider Duck. Penn. Brit. Zool. p· 454. 1 
| 3 8 CdS 1 


Arca = ca. 123 Sf. Wat. 211. 4. 
8 The Puffin. Penn. Brit: Foil, J. p- 40 5. 


Found on he coaft of —_— . 


Arca Ale. Linn. „. Wat. 217. 5. : 5 | 


Found o on the coaſt of Spitlbergen i in great abundance. 1 


FC | F 


| PrOCBLLARTA labialis E 92 Wat. 213. 3. 


The Fulmar. Penn. Brit. Zool. Tf 43 11 


| Found on the coaſt of nn e hh bi op 


., - 
o 1411. 
. 21 4 


As Grylle. Linn. Sy Mat. 220, 1. 


5 en on ide enen of e 


1 1 
| 5 | Hi CoLyMBUS 


nN PT X. 


92. . n. 3711 = att 31358 I} 925 5 5 1 N | af : 
Cory MBUS Trove. Linn. Syſt. "we 2 20. 52. are 
Found on the coaſt of Spitſbergei. By, 541 


. #7 


Corman glacialis. Linn. 9. Wat, 22 1. 5. 
The great Torthem Diver. Penn. Brit. 
Zool. p · 413. Cñ 4ity 1 
Found « on the coaft of webe. 


= ; 


LAkus Riſe. Linn. Sp. Wat. 224. 1. 


l * *\ 


Found 0 on : the coaſt of ' Spitſbergen. | 


Lanvs Paraf ticus. Linn. Sp. Wat. 228 10 0 
The Arctick Gull. Penn. Brit. Zool. p. 82 


Found on the coaſt of babs. . 


| N „ 
adi | „„ 


11 * Th 113 $44i6dt3 Ll 
| Lakvs n niveus, immaculstus, pedibus 
plumbeo-· cinereis. VF 


7 : BE if] EONS uy 
1 9 = 4 


T his beautiful Red i is not deferibed by Linnzus, nor, I 
believe, by any. other author ; + 10-18, nearly related indeed 
to the Rathſher, deſcribed. by. Marten. in his voyage to 
Spitſbergen, (See page 77, off the Engliſh tranſlation). but, 
unleſs that author is much miſtaken in his deſcription, 
differs eſſentially from it. Its place i in the Sy/ema 
Nature ſeems to be next after the Larus nevius, where 
| the ſpecifick difference given above, which will diſtinguiſh 
F f 2 3 it 
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inſerted.” 


Pedes cinereo-plumbei... Ungues nigr i. 
Digitus Poſtious articulatus, unguiculatus. 
_ Ale cauda longiores. 


Longitudo totius 2 ab apice roſtri ad 
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DEs CRI TIoW. 2223 2 


Tota avis (quoad pennas) nivea, immaculata. 
Rofirum plumbeum. 5 1 


Orbitæ oculorum croceæ. 


Cauda æqualis, pedibus lone. 


41 7 
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finem caudz, . i we Uncias 16 


— inter apices ; alarum expanſarum,. — 
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EET 4 1 85 2 Wat. 227-2 2. . 
The greater Tern. Penn. B rite Zool p- 428. 2 


Q v7 
* xv} - 


Found on aiths coaſt, 4 ne., i eo be. 
3 : *e S -£&..- a7 £4 Sd 


* Ow Lou Coe SE oo is 1% [og 8 1 Ry 
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 Exnnn1ZA e FR 97. War. 308. =: 
The ene Brambling. Fenn. Brit. 
© Zoo 327. = 2 pH 5 


Found not * on the land of Spirſbergen,, but alſo 


upon the ice adjacent to it, in large flocks: What! its food 


can be is difficult to determine; ; to all appeatarice it is a 


granivorous : 


A P P. EN, D. 1 X. 
granivorous bird, and the only one of that kind found i in 


cheſe climates, but how that one can procure food | in. 
a country which produces ſo few vegetables, is not ealy : 


Tg FF +» Ga oy Fr * 1 2 
to guels, MC 412230 


„ 2 4 - 


A 1 Pp nu + B Xx; es. 


Ne her 


CvcroeraREs Lipari. Linn. Sh... Nat. 414. 3 


dea Snail. Penn. Brit. Zool. III. p. 108. 
Two only of theſe were taken 1 in a trawl near Seven Iſland "= 
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Gapus . 2 OY Naw: 4 4 . 


The Coal Fiſh. Penn. Brit. Zool. III. p. 152. 


Though we trawled ſereral times on the North ſide of 
Spitſbergen, and the ſeamen frequently tried their hooks 


and lines, yet nothing was taken except a. few individuals 


of this and the — _ 


i Ps: 
7 11 
e 8 
17 E 
if, 


Cones  Squilla, 1 1 . War. 10 '5 * . 
The Prawn. Merr. Pin, 198, . 


; # | * i 8 
; 33 * . 
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Found 
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4 1 


explanatus in laminam ovale 
antennarum, intus et antice willis Eiliätätn; Namur interior 


| antenniformis, fubulatus, niultiatticalatus; ant rifle 
longior. 


A Pi NI ENA DIN Xe 
Found ee ;oÞac ſeal; A che n of 
Spitlbergen-⸗ E kl 17195 Ro ON Hi Obers 291 111487 
ANTBUTTOIU: 
 Cancag. Bareas,;macrourus, thorace carinato axuleato, 
manibus lævibus, ſubulato ineurvo. 
Tab. XI. Fig. 1. 


This Gngular ſpecies of Crab, which 15 not babe 


been deſcribed, was found with the former in the ſtomach 


of a Seal; its place in the Sema Nature ſeems. ten be 
next after Cancer MNorwegicus. 


- 7 L « k 4 N 
* i * 8 8 - > „ 
. Dssczir rien. 
iel r . 


Thorax ovatus, tricarinatus: ö ebe latirile fa 
culofe, antice ſpina acuta 'termiriat 3 Carin dorſalis 


ſpinis tribus vel quatuor validis Arlliata; 'antice” produdta 
in roſtrum porrectum, acutum, breve; Tete git 
brevius; præter ſpinas carinarum, angult laterales thoricis 


antice in ſpinas terminantur. 


Antenn dur, łhorace fete” triplo bievfores, bifidæ: 


Fe ſuberibr craſſiufeulus, liformis, obtuſus - 
Inferio gracilis, ſubulatus !:? hog Hirt 


5 


Palpi duo, duplicati; Ramus fupebior fdlfarns, 7m 
* "obtiiſatn, longitudine 


Paraſtatides 


AP PIEYVN D I: X4 
Paraſtatides decem, anteriores parviz' poſtremi magni, 
pediformes articulo ultimo explanato in laminam ovali- 
oblongam. : 
Pedes decem, duo primores cheliferi, carpis incraſſatis, 
reliqui ſimplices; pares ſecundi et tertii — gracuies 3 | 
* et quinti craſſiuſculi. 


Cauda thorace longior, ſexarticulata; articulis quinque 
anterioribus carinatis, carinis ſpina Antrolfum vergente 


armatis; articulus ſextus ſupra bicarinatus, -muticus, ter- 
minatus fo/io/is quinque, articulis caudæ longioribus; in- 


termedio lanceolato, acuto, porrecto, craſſo, ſupra pla- 


niuſculo. quadricarinato carinis interioribus _— 
ſubtus concavo; lateralibus ovali- oblongis, obtuſis. 


 Neuſteri decem (nulli ſub articulo ultimo) duplieati: 


5 Foliolis lanceolatis, . 


} 


Bog oe et Fitic 


057% Specimina magnitudine variant,. alia wrigncialia, 


my Nr KPC: $$ - ? 
hs. 5 , -# »> 7 © 1 s 
A ; \ * 4 4 \ WY 2 7 gt > © i 


45 ſeptem uncias longa. FFF 


. 
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' = c] — 
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* ®.., 


. Caxctn Ampulla, macrouru 8, . corpore-prali, L 
0 Ione 100 pedibus quatuordecim ſimplicibus, „laminis 


femorum poſtici Part n to- ulyatmadis... TTY 


Tab. V. oi oa co 


1 his ſingular animal was alſo 8 5 of the gangen 
of the fame ſeal in which the two former were found. 


Its place in the Hema WV, ature is next to Cancer 
Pulex. 
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4 r P N N 1 


DesCRrIPTION, 


Inſectum ex ovali-oblongum, glabrum, punctulatum, 
articulis quatuordecim compoſitum, quorum primus 


capitis eſt, ſeptem thoracem mentiuntur, et ſex caudam 
tegunt. 


Cadpitis clypeus antice inter antennas in ; proceſſum 


conicum, acutum deſcendit. 


 Antenne quatuor, ſubulatæ, articulatz, fimplices, cor- 


pore decuplo bre viores. 


Pedes quatuordecim, ſimplices, -unguiculati ; ;  femora 


poſtremi paris poſtice acuta, lamina dimidiato- ſubrotunda, 
integra, magna, quatuor lineas longa. 


Cauda foliata, foliolo 1 unico brevi bifido: : Lacinie l 5 


aalen, acutæ. 


Meuſteri duodecim, duplicati, ſubulati, pilis longis ; 
ciliati, poſteriores retrorſum porreQi. 


05%. Specimina magnitudine variant, uncialia et biun- 
cialia erant. Lg 


CaxckR nugax, macrourus, n — quatuor- 


decim ſimplicibus, laminis femorum ſex Peſteriorum dila- 
tatis ſubiotu ndo-cordatis. 


Tab. XII. Fig. 2. 
This animal, which has not before been deſcribed, oh 
ſhould be inſerted in the Sy/tema Maturæ near Cancer 


Pulex ; it was taken! in the trawl near Moffen Iſland. 


4 DESCRIPTION. 


APP N N D 1 


DEsSCRIPTION. 


Inſectum oblongum, compreſſum, dorſo rotundatum, 
glabrum, ſeſquiunciale, articulis quatuordecim compo- 


ſitum, quorum primus capitis eſt, ſeptem thoracem men- 


tiuntur, et ſex caudam efficiunt. | 

| Capitis Clypeus ſinu obtuſo antice pro antennis emar- 
ginatus. 

Antennæ quatuor, ſubulatæ, multiarticulatæ; Are 
corpore ſextuplo breviores, bifidæ: articulo baſeos com- 
muni, magno;  Ramulus interior exteriori duplo brevior, 
Inferiores ſimplices, ſuperioribus duplo longiores. 
Pedes quatuordecim, ſimplices, unguiculati, unguibus 
W incurvis.  Femora ſex poſteriora poſtice aucta. 


Lamina foliacea, ſubrotundo-cordata, dimidiata, margine 


integra, magna, (tres lineas longa.) 

Cauda apice foliata. Folyolls duobus, oblongis, obtu ſis, 
parvis. ERIE | | 

Neuſteri dec duplicati, lineari-lanceolati, packe 
riores retrorſum porrecti, u ut facile pro appendicibus caudæ 
ſumantur. 


[OR Pulex. Is 95 Wat. p- 105 5. 8. 
Taken up in the trawl along with the former. 
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AP F N D 


VE RM E s. 


SIPUNCULUS Leads, corpore nudo eylindraceo, — 
ſubterminali. Tab. XIII. Fig. 1. 


Found adhering, by its ſmall ſnout, to the infide of 
the inteſtines of an Eider Duck. Mr. Hunter, who at 
my requeſt diſſected it, informed me that he had ſeen the 
ſame ſpecies of animal adhering to the inteſtines of 


whales. 


DzsCRIPTION. 


Corpus croceum, ſubeylindraceum, tres lineas longum, 
craſſitie pennæ paſſerinæ, utraque extremitate parum at- 
tenuatum, apice terminatum in Roftrum anguſtum corpore 
quintuplo brevius, quo tunicis internis inteſtinorum ſeſe 
affigit ; prope alteram extremitatem Apertura ſimplex, 


pro lubitu extenſibilis. 


A. A piece of the inteſtine, with the animals adhering 


thereto. . 


B. One of the animals magnified. 


C. The ſame cut open. 


ASCIDIA gelatineſa. Linn. Sl. Wat: 1087, I, 
Taken 
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1 Pr RN D 1 . 


V E R M E s. 


S1yuNcuLUs Lendix, corpore nudo cylindraceo, — 
ſubterminali. Tab. XIII. Fig. 1. 


Found adhering, by its ſmall ſnout, to the infide of 


the inteſtines of an Eider Duck. Mr. Hunter, who at 
my requeſt diſſected it, informed me that he had ſeen the 


ſame ſpecies of animal adhering to the inteſtines of 


whales. 


Dzs CAI TTOx. 


Corpus croceum, ſubeylindraceum, t tres lineas longum, 
craſſitie pennæ paſſerinæ, utraque extremitate parum at- 
tenuatum, apice terminatum in Roſfrum anguſtum corpore 
quintuplo brevius, quo tunicis internis inteſtinorum ſeſe 
affigit; prope alteram extremitatem Apertura ſimplex, 


pro lubitu extenſibilis. 
A. A piece of the. inteſtine, with the animals adbering 


thereto. 
B. One of the animals magnified. 


C. The ſame cut open. 


Asct DIA a Linn. . Nat. 20h. 2. 
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A P P E N: D. 1-8, 
Taken up in the trawl, on the North fide of 
Spitſbergen. 


AsCIDIA ruſtica. Linn. Syſt. Nat. 108 7. 5. 


Taken up likewiſe in the trawl, on the North __e 


of Spitibergen. 


LERNEA branchialis. Linn. Syſt. Mat. 1092. 1. 
Found in the gills of the Sea ſnail mentioned before. 


Crro belicina nuda corpore ſpirali. 
Marten s Spitſbergen Engliſh, p. 1 4 I. t. O. 
fig. e. Snail ſlime fiſh. 


Found in innumerable quantities throu ghout the 


Argck ſeas, 


DEesCRIPTION. 


Corpus magnitudine pif, in ira ad inſtar helicis 


: involutum. . 
Ale on, obtuſe, expanſe, corpore majores. 


Cri 0 Timacina nuda, corpore obconico. | 


The Sea May Fly. 
is. p- 569+ Tab, P. f, 5. 


Sas This 
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This little animal is found where the laſt is, in equal 
abundance, peopling as it were this almoſt uninhabited 
ocean. Marten ſays that they are the chief food of the 
whale-bone whale; and our fiſhermen, who call them by 
the name of whale food, are of the ſame — 


Mepusa capillata. Linn. Sy. Wat 1097. 6. 
Sea Blubber. 


Taken yp on che paſlige home, about the ladtude 65* 5 ; 


AsTERiAs pappoſa. Linn, Sh. Mat. 1098. E 
Taken up on the owe fide of 2 


AsrTBRIAS ow. Linn, ye. Nat. 1099. 3. 
Sea Star. 


Alſo taken up in the tra] on | the N orth fide of 
Spitſbergen. 


"Sw Opbiura. Liun. NA Nat. 1100. 11. 
We likewiſe took this up in the trawl, on the North 
tide of Spitſbergen. N 


AsSTERIAS pecrinata. Linn. . Mar. 1101. 14. 
This, as well as all the reſt of this e genus, was taken up 
in the trawl on the North ſide of W 


 Cuiron 


APPEND i . 


Currox ruber. Linn. Syſt, Mat. 1107. 7. 
Coat of Mail Shell. 


$ Taken | in the trawl, on the North fide of vibes. 


LEAS Teen e lin, Linn. N. Wat. I 168, 12. 
EE 


Was picked up on the beach of mace Waden; : 
but as it is much worn and broken, it is impoſſible to be 
certain, whether it is a native of thoſe ſeas, or has been 
* there by accident. 


Mra zruncata. Ling. 90 Wat. 1112. 26. 
Likewiſe found on the beach in smeerenberg harbour. 


83 rugoſus. Linn. Sp Mat. 1156. 249. 
5 Was found with the former on the beach at Smeerenberg. 


Boccixuu Carimatum, teſta oblongo-conica tranſ. 
verſim ſtriata; anfractibus ſuperioribus oblique obraſeque 
multangulis; inferioribus unicarinatis. 
Tab. XIII. Fig. 2. 
Found on the beach at Smeerenberg harbour. 


N. B. The ſhell has been reverſed . a miſtake of the 


en engraver. 


Fun 


198 APP EN: 2 I X. 
To BO Helicinus, teſta umbilicata convexa obtuſa: an- 


fractibus quatuor lævibus. 
Taken up in the trawl, on the North fide of 


* 


SERPULA /pirorbis. Syſt. Mat. 1265, 794. 
Found in plenty ſticking to the ſtones and dead ſhells i in 
Smeerenberg harbour. 


| SERPULA triquetra. Linn. N. Wat. 106; 5. 795. 
Found with the laſt adhering to dead ſhells. = 


nt! fruftuleſa, ten ſolitaria libera dmplie 
curvata: fragmentis conchaceis fabuloſiſque. e 


Taken up in the trawl on the North fide of 
Spirſbergen. 


DnscaryTIon. | 


| Vagina a vel longior, craſſitie penner anſerinæ, 
undique tecta fragmentis conchaceis ſæpe magnitudine 195 
| unguis, et ſabulis magnitudine ſeminum cannabis, 


MitLzroRA Po Iymorpha. Lies, ETA Wat. 128 5. 53. 


Varietas rubra. 


'F ound thrown up on the beach at Smeerenberg harbour, | 


CelitPORA 


N D* 100 
CELLEPORA pumicſa. Linn. Syſt. Mar. 1286, 56. 
F ound on the beach at Smeerenberg. 


| SynorcUM turgens. Tab. XIII. Fig. 3. 


Taken up in the trawl, on the North ſide of Spitſbergen. 

This animal is quite new to the Natural Hiſtorians, and 
ſo different from the Zoophytes which have been hitherto 
deſcribed, that it may be conſidered as a diſtinct genus, 
whoſe characters are the following: 


Animalia nonnulla, ex apice ſinguli ſtirpis ſeſe ape- 
rientia. | 
Stir pes plures, radicatæ, carnoſo-ſtupoſe, e baſi com- 
muni erectæ, cylindracez, apice regulariter pro anima- 
libus pertuſæ. 


It ſhould be inſerted next to the Alcyonium, with 
which it in ſome particulars agrees, but differs from it 
_ materially in having the openings for the animals only at 
the top, and-the animals themſelves not exſerted like 


polypes (Hydra) which is the caſe in the Alcyonium. 


Dx sc RIPTION. 


 Stirpes plures, radicatæ, carnoſo-ſlupoſe, digitiformes, 
cylindraceæ, ſuperne paulo craffiores, obtuſe, magni- 
tudine digiti infantis, ſuberectæ, apice orific cuis nonnullis 
perforatæ, inferne dilatatæ ſeu explanatæ in baſin com- 
munem lapidibus adhærentem. 


5 | .  Orifeia 


SED EET eee 


200 


APP END: 1-2. 

Orificia ſex ad novem, ordine circulari plerumque diſ- 
poſita; ſub ſingulo orificio cavitas longitudinalis, forſitan 
ſingulo animali propria, in qua 

Imo Faux anguſta, brevis. 

240 Inteſtinum inſtar ſtomachi dilatatum, oblongo- 


ovatum, inferne foraminibus duobus pertuſum ; inter illa 
foramina aliud deſcendit inteſtinum, valde anguſtum, 


filiforme, arcum brevem formans, 


Cavitat, quæ per totam ftirpem longitudinaliter pro ſin- 
gulo animali deorſum tendit, ſuperne ab inteſtinis vix diſ- 


tincta, infra illa autem cylindrum exhibet granulis parvis 
(forſitan ovulis) repletam. 


A. Shews the animals adhering to a ſtone. 


B. One of the animals ſeparate, a little magnified, 
C. The fame cut open lengthways. 


D. The ſame cut open acroſs. 


F LUSTRA uy a. Linn. fp. Wat. 130 . 
F ound adhering to flones 3 In. ene barbour. 


PlusrxA nr, Linn. Sp. Wat. I 30 15 
Found with the laſt mentioned ſpecies. 885 
P * A N * A 


n algida panicula mutica contraſts calycibus 
breviſſimis inæqualibus. 
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APPEND 1X 
This ſmall graſs, which has not before been known to 


botaniſts, may be inſerted among the ſpecies of Agro/zis 
next to the minima. 


DzscRrIPTION. 


Gramen in cæſpitibus naſcens. 

Radix fibroſa, perennis. 

Folia plurima radicalia, pauciſſima caulina, glabra, 
latiuſcula, longitudine culmi, patula, baſi dilatata in 
vaginas laxas. 

Culmi adſcendentes, glabri, Gfqulnacialee 
Panicula lineari-oblonga, contracta, ſtricta, multiflora, 
Calycis Glumæ membranacez, albidz, glabrz, muticæ, 
inæquales: exterior minutiſſima, ovata, obtuſa; ; interior 
. acuta, corolla quintuplo brevior. 


Corollæ Glume oblonge, acutæ, carinatz, muticz, 


5 glabræ, ſemilineares: : exterior paulo longior. 
Stamina tria. 


Stigmata duo. 


Semen unicum, oblongum, utrinque acuminatum, a 


8 corolla liberum. 
| TILLEA NDGA Linn, Spec. Plant. 186, 2. 
Jvncus campeſtris. Linn. Spec. Plant. 468. 17. 


H h SaxirRACGA 
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Sax oppoirifolin. Linn, Spec. Daw 375. 18. 


SAXIFRAGA Gere. Linn. Sper Plant. 577. 26. 
SAXIFRAGA rivularis. Linn. Spec. Plant. 577. 28. 
SAXIFRAGA caſpinſa. Linn, Spec. Plant. 578. 34. 
Canas Tln Pn Linn. Spec... Plant. 628. 8. 


RANUNCULUS: Kalb bur eus, calyeibus hirſutis, endl ſub- 


bifloro, petalis rotundatis, integerrimis, foliis inferioribus . 
fublobatis, ſupremis multipartitis. 


Ranunculus W "=. Spitæ. El P. IS 


J. T. Fd. 

O8/. Primo intuitu Rena glaciali ſimillimus, differt 
autem, quod Petala rotundata, integerrima, intenſe lutea, 
: fulgida; ; et Folia minus ſubdiviſa; fuperiora: fiſſa, laci- 


niis oblongo-lanceolatis integerrimis; igferiora caulina 
lata, plana, leviter triloba vel quadriloba. 


This new plant ſhould be. inſerted next to Ranunculus : 
. 


Cohn IN Dania: . Spec, Plant. 993: 3. 0 


Cocn LEARIA Groenlandica.. Linn. Spec. Plant. 904. 4. 


Sal Ix Berbacea. Linn: po. Plant. 1445. 16. 


PoLyTRICHUM commune. Linn. Spec. Plant. 1573; 1. 


BRVYUM 
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Bav uA Hypmoides. Linn. Spec. Plant. 15 84. „ 


Beſides theſe, there wete two other kinds of Bryum, 
the ſpecies of which could not be determined, for want of 
the fructification; the one reſembled Bryum trichoides 
læte virens, &c. Dill. Muſe. 391, t. 50, f. 61; and the 
other Bryum hypnoides — Dill * 3945 
t. 50, F. 64, C. 


HyenuM aduncum. . Plant. 15 cs 23. 


TO JunoaRMANNIA julacea. Linn. Spec. Plant. 1604. 20. 

Another ſpecies of Jungermannia was alſo found, . s 5 . 

without fructification; ; it is not much unlike Lichenaſtrum — 7 
ramoſius foliis trifidis. Dill. Muſe. 489, t. 70, f. 15. 


Lichzx ericetorum. Linn. Spec. Plant. 1608. 12. 
LIchEN Iſandicus. Linn. Spec. Plant. 1611. 29. 
| Lich EN nivalic. Linn. 128 Plaut. 1612. 30. 


Lienzx caninus. Lins . Plant. 16x6, * = 


* — ry a , 
RR - I 12 \ . 1 


| Leavin Err. Lim Spec, 7 Plant. 1618. 57. 
= Lien EN. ppeidatus, Linn. Spec. Plant 1619. 60. 


LICHEN cornutus. Linn. Spec. Plant. 1620. 64. 
H h 2 WY | Licusx 
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LichEx rangiferinus. Linn. Spec. Plaut. 1620. 66, 


LIcHRN globiferus, Einm Mant. 1 33. 


Licusn paſchalis. Linn. Spec. Plant, 162 1. 69. 


Licnzx chalybeiformis. Linn. Spec, Plant. 1623, 77. 


Account 


A--P iP E N DI R. 


Abeswiti of Doctor hyme- s Method of obtaining freſh | 


Water from the Sea by Diſtillation. 


- 


Ar 


diſtillation, introduced by Doctor Irving into the 


Royal Navy in the year 1770, and practiſed in this voyage, 
is an object of the higheſt importance to all navigators, 
and has not hitherto been generally known, I have added 


the following very full account of its principles, apparatus, 
and advantages, with which I was favoured by Doctor 
Irving himſelf. N 


0 Previous to an account of this method of rendering 


4 ſea. water freſh by diſtillation, it may not be improper 
« to give a ſhort detail of the experiments which have 
66 been formerly made by others on this ſubject; pointing 
s out at the ſame time the ſeveral diſadvantages attending 
« their proceſſes, and the general cauſes which obſtructed 


« the defired ſuccels. Fi 


4 Without entering into an account of the earlier expe- 


cc riments, it will be ſufficient to take a view of ſuch as 


e have been proſecuted with moſt attention, for the 


E aft arty years. 


3 the aut of "poſting Galt water freſh, by 


7 | 
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ee The firſt of theſe was the proceſs of Mr. 45567 


e publiſhed by order of the Lords of the Admiralty, in the 


6 Gazette of June 22d, 1734. By the account of that 


« proceſs it appears, that Mr. Appleby mixed with the 


te ſea water to be diſtilled, a conſiderable quantity of the 
Lapis Infernalis and calcined bones. The highly un- 


« palatable taſte of the water, however, excluſive of the 


« extreme difficulty, if not impoſſibility, of reducing the 
« proceſs into practice, prevented the further proſecution 
of this method. 


Another proceſs for procuring freſh water at ſea, 


ee was afterwards publiſhed by Doctor Butler. Inſtead of 
the Lapis Infernalis and calcined bones, he propoſed the 


© uſe of ſoap leys; but though the ingredients were ſome- 


3 what varied, the water was liable to the ſame objections 
* as in the preceding experiment. Doctor Stephen 
e Hales uſed powdered chalk ; and introduced ventila- 
„tion, by blowing ſhowers of air up through the diſtil- 


« ling water, by means of a double pair of bellows. It 


© was found by this method, that the quantity of freſh 
© water obtained in a given time, was ſomewhat greater 
< than what had been procured by the proceſs of Mr. 
c Appleby. This invention, however, was ſubject to 
E ſeveral diſadvantages. The air box which lay on the 
< bottom of the till, as well as the chalk, much ob- 


« ſtructed the action of the fire upon the water, at the 
<« ſame time that the boiling heat of the latter was 


c diminiſhed 


A 2K N Dt: 
te diminiſhed by the ventilation: ſo that more than double 
the uſual quantity of fuel was neceſfary to produce the 
e ſame effect. Beſides this method oy no means improved 
46 the taſte of the water. 


4 The next who attempted any improvement was che 
60 learned 1 Doctor Lind, of Portſmouth. He diſtilled ſea 
ce. water without the addition of any ingredients; ; but as 
« the experiment he made was performed in a veſſel con- 
* taining only two quarts, with a glaſs receiver, in his- 
« ſtudy, nothing concluſive can be drawn from it for- 
ct the uſe of ſhipping. Indeed experiments of the like - 
00 kind had been made by the chemiſts in their labora: ji 
« tories, for at leaſt a century before. 8 | 


ce Ja the year i 76. 55 Mr. Hoffman. zünden a Still PR a | 
new conſtruction, with a ſecret ingredient; but the large 33 | 
«ſpace which this machine occupied, being ſeven feet N 
ccfiye inches by five feet eight inches, and, with its ap- 
_ *naratus, fix feet ſeven inches high, made it extremely 
«inconvenient: at the ſame time that, on account of its 
« ſhallow form, the uſe of it was impracticable during. 
e any.confiderable motion of the ſhip. The water ob- 
& tained, likewiſe, poſſeſſed all the eee common 5 
«tg the preceding 1 methods. f | 


A bout 
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About the ſame time experiments were made with a 
ce {till of the common conſtruction, and Mr. Dove's in- 
60 gredient. This method was attended with no advan- 


40 tage over any that had been formerly uſed; the diſtilled 


« water was moſt unpalatable; and the enormous ſize of 


& the apparatus, which .occupied a ſpace of thirteen feet 


« ſeven inches by fix feet one inch, and fix feet five inches 
0 in height, rendered it impracticable on board ſhips. 


An experiment was immediately afterwards made with 
the ſame ſtill without any ingredient; the reſult, how- 
4 ever, was uniformly a moſt unpalatable taſte of the 
40 Water. 


About this period, alſo, M. Poiſſonnier of Paris intro - 


e duced into the French marine a ſtill, three feet ſix 
* inches long, two feet wide, and eighteen inches deep. 


A portion of the chimney paſſed through the upper 
<« part of the ſtall, much in the ſame manner as that of 
« Mr. Hoffman: theſe gentlemen ſuppoſed that by this 
means they ſhould ſaye fuel. The mouth of M. 


* Poiſſonnier's ſtill was thirteen inches wide, on which he 
« © placed a tin plate, pierced like a cullender, with thirty - 


<« ſeven holes of ſix lines diameter each; to theſe were 


4 fixed tin pipes, of the ſame bore and ſeven inches long, 5 
« terminating within the ſtill-head. The intention of 
#* this contrivance is to prevent any of the water in the 


hill from paſſing over into the worm, while the ſhip 


"6.5 Is in conſiderable motion, 


CCN * In 
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ce In every other reſpect M. Poiſſonnier employs 

ce a ſtill- head, worm- pipe, and worm-tub, with all its 
e uſual apparatus; and he directs fix ounces of Hi 
& alcali to be mixed with the ſea water at each diſtilla- 
ce tion, to prevent the acid of the Magneſia ſalt from 


« riſing with the vapour, when ſalt begins to form on the 


© bottom of the ſtill. It is probable that in M. 
6 Poiſſonnier's ſtill, which was even more ſhallow in its 
ce form than Mr. Hoffman's, ſome of the water might be 
* thrown up toward the worm; in which caſe the pierced 


« plate with pipes might be of ſome ſervice in breaking the 


direction of the water. But by Doctor Irving's tube 


ce this inconvenience is entirely prevented, as experience 


e fully evinces, viz. in a voyage to Palkland's Iſlands, 


ee here it has been uſed in diſtillation every day; in 5 
<« ſeveral voyages to the Eaſt Indies; and in this voyage, as 


ee js mentioned in the Journal. 
N. Poiſſonnier, in correcting this error in the 
“e conſtruction of his ſtill, has introduced another of the 


«moſt capital nature in diſtillation, For by means of | 


ec the pipe-cullender, the vapour will meet with the 
6 greateſt reſiſtance to its aſcent, which will retard the 


* progreſs of diſtillation in a very high on, and. 


66 Increaſe the Empyreuma. 


6 From all the experiments abovementioned, it 
* is evident, that no method had hitherto been 
< invented of making ſea- water freſh, which was 

15 Sa 
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2 unpalatable, in heat and thirſt, if dran! 


AP PENN DLX. 
ce not attended with ſuch inconveniences as rendered 
t the ſeveral proceſſes of ſcarce any utility. The defects 
« of the various methods above enumerated, Na be re- 
« duced. to-the following heads: | 
„ 1. The ſmall quantity of water produced. by. the 
4. ordinary methods of diſtillation with a ſtill- head, and 


e worm, could never be adequate to the purpoſes of 


0 ſhipping, though the apparatus thould be kept in con- 


44 ſtant uſe; and at the ſame time, this mode of diſtilla- 
& tion required a quantity of fuel, which would occupy 
greater ſpace chan might be ſufficient for the Hovnge 
« of water. | 
« 2, A ſtill burnt taſte, which FOOTER accompanies this 
6c method, of diftillation, and renders the water Aifkemeh 
When 


» W 4 tes I 4 


« recently. diſtilled. . 4 fl 


$76: 


. A. total i ignorance with reſped. 1 to. the Proper 7 : 
;M of ſtopping the diſtillation, whereby ſalt was permitted 


« to form on the bottom of the boiler ; which. burning, 
and corroding the copper, decompoſed the ſelenitic and 


cc magneſia ſalts, cauſing their acids to aſcend. with. the 
6 vapour, and act on the ſtill- head and worm pipe, im- 
« pregnating the water with metallic ſalts of the moſt * 
« nicious quality. 


4. The ſpace. occupied by thet Aill, ill "REY _—__ 


& worm-tub,- renders the-uſe of them in moſt caſes totally 
« impragicable- on board, ſhips. Add to this, their weartng 
out 1 faſt on account of. the cules, above mentioned, 


« the 
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ee che great expence of the apparatus, with the hazard of 
©the ſtilE head ai ariel off, and andy inconveniences 
ce thence ariſing. ek SPUORISM-7HO AT 
* 5. The uſe of rngredidany which Wege omitted! in 
«ome experiments in ſmall, were nevertheleſs erro- 
« neduſſy conſidered as eſſential to the making ſea- water 
15 ſweet and palatable by diſtillation. 
N 5. Tie nen er bed) a cumberſome apparatus 
Ui liſte for water, but e occupying a great deal 
of room in a ſhip, too neceſſary for the Gy pur- 


9 "pct to be ſpared for that ne. 5 pion 8 TG 


« Hiring ſpecified the e bens pl defects of Ae. foveral 
&« Methädt hitherto propoſed for making ſea water freſh, 


« it will be proper before ſtating the advantages of Doctor 
E Irving 8 method, to conſider briefly the principles of 
« diftillation, : in general, and the chemical a don of 


et fa Water. 


© ? 8 
a © 192 0% FR. ** 31 157 „ Elen 


266; Water; in am exhauſted receiver, rife in vapour'more 
« ee at 180 of Fahrenheit's thermometer, than in 


the open air at 21257, which may be conſidered as its 
- boiling point. ” | 5 


et thetefore follows, that any compreſſion upon the ö 


“ boiling fluid checks the vapour in riſing, and conſe- 
* quently diminiſhes the quantity of water obtained. This 


4 ig clearly examplified in the ſteam- engine, where the 
3 41 s conſumption 
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« conſumption of water in the boiler is very inconſider- 
« able, - in compariſon to what would happen if the 
« compreſlion ariſing from the throat-pipe and valve of 
ec that machine was taken off, and the preſſure of the 
« atmoſphere only admitted. But by the reſtraint of that 
valve, the vapour becomes hotter, and increaſes in 
6 rarity and elaſticity 3 ; qualities eſſential to the purpoſes 
ce of the engine, although the reverſe of thoſe which 


„ ought to take place in common diſtillation. For the 
“ columns of vapour ſhould be removed from the boiling 


“4 fluid as faſt as they aſcend, without ſuffering any other 


« refiſtance than that of the atmoſphere, which, in the 


ordinary buſineſs of diſtillation, cannot be prevented. 


The impropriety of the common proceſs of diſtillation, 


&« will appear evident by comparing it with the above 


ce princighs and facts. 


“In i method of diſtillation, the whole 


„ column of vapour from a ſtill of whatever ſize; after 


e afcending to the ſtill- head, muſt not only find its paſſage 


« through a pipe of ſcarce an inch and half diameter; but 
* defcend contrary to its ſpecific gravity through” air 
8 „which! is fifteen times its weight, i in ſpiral convolutions : 
& a courſe ſo extremely ill adapted to the progreſs of an 


« elaſtic vapour, that frequently the ſtill-head is blown off 


with incredible violence, owing to the increaſed heat 


— - . band 


r ND 
6 and elaſticity of the vapour confined by this conſtruction. 
In the mean time, the external ſurface of the pipe 
*. communicates heat to the water in contaQ with it, 


_ & which, inſtead of being entirely carried off, mixes with 
„e the ſurrqynding fluid, and heats the whole, rendering 


it unfit for condenſing the vapour within; eſpecially 
** when it is conſidered that the ſubſtance of the Pipe is at 
ce leaſt a, quarter of an inch thick. 


09 Brom han has been faid, it is plain, that the quan- 
« tity of diſtilled water will be leſſened in proportion to 


ce the refiſtance made to the aſcent of the vapour, while 


ce the difficulty of condenſation will be greatly augmented, 

ce in conſequence of the increaſed heat and elaſticity of 
the vapour. But theſe diſadvantages, however great, 

cc reſpecting the mode of, diſtillation, give riſe to another 
evil of a ſtill more important nature, as affecting the: 


& diſtilled fluid with a noxious 647-7 taſte or empyreuma; 


« occaſioned. by the vapour, highly heated, paſſing over 


60 0 ſo much ſurface of metal, viz. the ſtill-head, crane- neck, 5 
and a pipe of ſix or ſeven feet in length, before it reaches 


ec the water in the worm tub. 


6 « Having diſcuſſed the ſubje& of AiRillation, we come | 


1 now to treat of the chemical analyſis of ſea water. 


| ce 8 5. 
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60 name of Epſom ſalt. 9 5 1 95 . 


A. 


1 p B E N D 'E * 
. Sea. water contains chiefly a A neutral falt; compoſed of 
&« foſſil alcali and marine acid. It likewiſe contains a falt 


: te Which has magneſia for its Moby and the fame" acid. 


6 Theſe two ſalts are blended together in our comnittion 


ce ſalt i in England, which is prepared by quick boiling 
4 down ſea water. But when the proceſs is carried on by 
«& the ſun, or a ſlow heat, they may be collected { ſepa- 


40 rately; that which has the foſſil alcali for its baſis 
« cryſtallizing firſt ; and this is of a vaſtly ſuperior quality 


6e for preſerving meat, and for the other culinary pur- 
© poſes. The mother liquor now remaining, being 


& evaporated, affords a vitriolic magneſia falt, Which in 


0 England 18 manufactured i in large quantities, under the 


19 


41 Beſides theſe als, which are objects of Fade: a. 


7 Water contains a ſelenitic falt, a little true Gliubet's Alt, 


eg often a little nitre, and always a quantity of | gppſcous 


cc earth {ulpended by” means Fol Ee air. il Bun. 


411301 10 b ü 3 


4 TI « ſpecific gravity & alirattir to 0 dla off pute, dif- : 


&@ tilled water, is at the Nore as 1o00 to 0102469 in the 


6 North oe as 1000 to 204663. 


1 33] 1 FS . . 395 0 13 


E The quanitity' of Galt obtained by: babag l W IN in 


4 different latitudes, from 51 30, to 80,43 N. L. is in. 
4 ſexted i in a table in the former part of this Appendix.” 8 


—— — 60 Sea- water, 
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66 Bea: Water, when boiled down toa ſtrong brine, admits 

0 « with difficulty the ſeparation of freſh water from it; the 
cc « diſtillation, becoming {ſlower as the ſtrength of the brine 
T | increaſes, ſo that a greater quantity of fuel 1 is conſi umed 
« in procuring. a ſmaller portion of water, and this like- 
ce wiſe of a bad quality. From this eſſential circumſtance 
ee ariſes the neceſſity of letting out the brine by the cock 


« of the boiler, when the diſtillation is advanced toa 
d eertain degree; and of adding more ſea- water to con- 


0 tinue the proceſs if required. 


5 «The defects 2 the ſeveral ſe chemes formerly propoſed A 
7 * xendering ſea-water freſh, being pointed out, the general 


40 principles of diſtillation explained, and the, component 
* parts of ſea-water analytically examined ; the advan- 


& ages. of, the method invented by Doctor Irving remain 


oy Ap. be ated, . which may | be reduced to the following: 
. The aboliſhing all Rills, fill heads, | worm pipes, 


« « and. their tubs,, which occupy ſo much ſpace, as to 


« render them totally incompatible with the neceſfary 
< buſineſs, of, the ſhip; and uſing in. the room of theſe, 
the ſhip's kettle. or boiler, to the top whereof may o- 
« caſionally be applied a ſimple tube, which can be cafily : 
« made on board a veſſel at ſea, of iron plate, ſtove 
« « fannel,; or in ſheet; ſo that no ſituation San preyent B 
«. ſhip. from being completely s aun the means of 
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being converted into vapour, make way for a ſucceſſion 
* of freſh ſheets; and thus both by the evaporation and 


« cloſe contact of the cold water conſtantly repeated, the 
heat is carried off more * n * 0 . 


6 method yet known. 


A F FN Din. 
4 2. In conſequence of the principles of: diſtillation 


C being fully aſcertained, the contrivance of the ſimpleſt 


e means of obtaining the greateſt quantity of diſtilled 
ec water, by making the tube ſufficiently large, to receive 
« the whole column of vapour; and placing it nearly in a 
c horizontal direction to prevent any compreſſion of the 
« fluid, which takes place ſo much with the common 


£6 worm. 


« 3. The adopting the ſimpleſt ood ſt aw 


* means of condenſing vapour; for nothing more is re- 


ce quired in the diſtillation but keeping the ſurface of the 


«tube always wet; which is done by having ſome ſea- 
© water at hand, and a perſon to dip a mop or ſwab into 
<& this water, and paſs it along the upper ſurface of the 
„ tube. By this operation the vapour contained in the 
1 tube will be entirely condenſed with the greateſt æapi- 
e dity imaginable; ; for by the application of the wet mop 
£ thin ſheets of water are uniformly ſpread, and mechani- 


<,cally preſſed upon the ſurface of the hot tube; which 


4. The carrying on the diſtillation 1 _ addi- 


tion, a correct chemical analylis of ſea water having 
40 evinced the futility of mixing ingredients with it, either 
< to prevent an acid from riſing with the vapour, or to 


EP 


* deſtroy f 


APPENDIX 
bitumindus oil ſuppoſed to exiſt in ſea 


tammate the diſtilled water, giving it 
table wude ä — ſeparable from the former 
aſcertaining the proper quantity of ſea water 


« prevented from contracting a noxious impregnation of 


& of it. 


for alt the purpoſes of ſhipping. 
„ 5 taking advantage of the drefling the tip 3 


te {© proviſions, ſo as to diftil a very con hiderable quantity | 


© To ſum up the merits of this method in a Gr 


* . 


„ The ue of a bee t * 1 the moſt wa con- 


« ſtruction, applicable to any ſhip's kettle. The rejecting 


« all ingredients. Aſcertaining the proportion of water to 


© be diſtilled, with every. ad 


age of qualit „ faving of 


ec fuel, and preſervation of boilers. | "The: Qtainiog freſh 
te water, nnn palatable, and } in ſufficient quantities. 
_ — Taking 


1 
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er that ought 1 to be diftilled, whereby the freſh water is 


1 mme ſalts, and the veſſel from being corroded and 
otherwif damaged by the __ caking e on the bottom 


46. The producing a quantity of ſweet and wholeſome 
© water, -perfetly agreeable to the taſte, and 2 


18 Ax PI RI ET NI DI H X. 
en Takingladzantage of ithe vapour whiehfhſcer Gringhe 
« kettle while the Ty proviſions are bofling. Wugo ui 


SEO & theſe. rants are obtained. by, the ee 
1. tioned. fGimple. addition to 1 commen ſhip's; hi 


3 Ade Doctor, Irving POL les to introduce A 0, Further 
: L improvements. ) 


28 LA 
USA... 29 03 2bigwraits 21 90:17 _ 


- 2 _ 4 bogs 0875 10 « feng 8 23 
: W The ge is,a hearth, or, Raye, o wal ae Dat the 
« fire which is kept up the whole. d ay for r th E col mon 


0 buſineſs of the hip, feryes Ji likewiſe. for, diftffation; 


. 8 


<« whereby a ſufficient quantity of water for all the ecdno- 


Yo Ds Front of the ſhip may be Wav Fitha,yery 
kana s N PORN, aa ENCE. 50 of fuel. w 2 {1 FRY 


liod 963 UNH 0g LY 9 £ 19 120013 bonemools * 


nal hg ether impr royement 3s that pl, | fubſlitotings even. 
« in the largeſt ſhips, caſt-iron boilers, Naehe n. 


« ſtruction, in the place of coppers. 
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Nei if boom Thaw 19qqo 3 111 21 Mogg 9 21 180 5 25 


« As T80ll dg Heal Wütef r püt itte the Weiter khe cube 
« is to be fitted either into the top or lid, round which, 
i FI bit Ef wel Hue“ ng dy be ed, to 
ke k f elde db che mbilth' of the veſts! cler vil 


35229710 79 agi) O 1916927 le 293M 1d r $445 ® 01 * Be 
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11e nd hi for lutimg, ad the teberafblikerafulnel 
* carrying uff the wapeur. did 1 li 91314 *? 


e en the kater begins 16 Bell, dle wapotir ſhould 

BA WY t to pals” 1 freely" fot a minute“ which” will 
We PAW ally clean "the tube and upper part of 'the'boiler, 
. 1 tube is afterwards to be kept conſtantly wet, by 

WY roo ry or ſwab, dipped in ſea-water, along its 
e 25 er wälte water running from tlie Ty 
a 0 ay. be Carfed-e eff by means of 4 board, made like a 
ee : Nee Placed beneath the tube. 8 


D lo viannul nol, £gorad yy 7? 5, =! 


. 72 


tee baits on Hay % Wilde Till three fourths of Wh 
« the water bedrawi off, und no further. This may be — 
e aſcertained either by a gauge-rod put into the boiler, | a 
Wir bY eaRitihg'* tlie water Ie” A The brine is then 1 
c Be let otft. nn GUI, Ink ans ws 231 NZ 3 ” |; | 


« Water may be diftilled i in the tin manner hh the 
70 proviſions are bong: 


ce Wel VP the tub lde 60 1 ke belt ce 


40 for the purpoſe is thin copper well tinned, this being 


mo dunbFjn long ee yo phages, 1» 

Gy baso! Dif 10 qo? ad o00RT 1511319 h-319 5d ot : 

ead pf mg pping! the;tabe,,of required, may hare 
weer ice derne bp Seh in dameter” 


3 


-F as to a dmit a thin ſheet of water to circulate between 


N 2 them 


21099 26 Lofts: \ Baplanation 0 of Plate xIv. 


a3 E | 
+ 


„ B N E N D 1 X. 
er, by, means of a ſpiml gopper. thread, With: a pits 
of an inch. diameter at each end of the caſe z the 


| r lower for receivingn cold water, and 850 * for 


20 eee * heated: i, mo3Jod ei: 


\ I 


. WE 44 < Whew: Fr a very fall. portion. 1 room ean | be 
6 conveniently; allowed for diſtillation, - the machine 
(Ne a. in the Plate), which is only dxentyſeven inches 
long, may be ſubſtituted, as was done in this voyage. 
The principal intention of this machine, however, is to 


00 diſtil rum and other liquors; for which purpoſe i it has 


4 been employed with extraordinary ſucceſs, | in een 
vt eee ee, or ha taſte,” eee 2 Yew il! 


vl 


ba III 


40 « Figure 1, repreſents 3 in e a bedden of dhe 


5 « _ , boilers taken out of the frame. In the back 
« part at D E, are ſen openings for the cocks. On 


1 the: top, is a diſtilling tube A, B, C, five. änches dia- 
© meter at A, and decreaſing in ſize to three inches at C; 


-6. the- length- from B to Cs five feet. Near C is a ring 


&« to prevent the water which is applied to the ſurface 


40 from mixing with the diſtilled water. In the inſide of 
« the tube, below B, is a ſmall lip or ledging, to hinder 

the diſtilled water from returning into the boiler by the 
66 ' rolling, of the ſhip. 


6 In 
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In figure 2; A; B, C, D, repfeſent a vertical ſection 


4 8 of a copper box, twenty- feven inches long, ſeven inches 


« wide, and eleven in height, tinned on the inſide. In 


ce the bottom F, is an aperture about Nix inches in diameter, 


“having a ring to fit on the ſtill or boiler. The dotted 


lines which run nearly horizontal, are veſſels of thin 
copper, tinned on the outſide, two feet long, ſeven 
« inches wide, and three quarters of an inch deep.” At 
Geis a funnel to receive cold water, which i is conveyed 
4 into the veſſels by communicating pipes, contrived i in 


6 ſuch a manner as to form a complete and quick circu- 


$ lation of the water through their whole extent. When 


> 


the water is become hot by the action of tlie ſteam, it 
4 is diſcharged by the horizontal pipe at A. E is a pipe 


„ from which the diſtilled water or ſpirits run, and is bent 


« jn ſuch a form, that the liquor, running from it, acts 


aa valve, and hinders any ſteam from eſcaping that 
« way. On the top of the box, at H, is a ſafety. valve, 


% Which prevents any danger from a great accumulation 
of vapour, not condenſed f for want 1 bt a proper fipply 
6« ofcold water,” | r 8 3338 x " wt 1095 os 
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ce, dt KUE F TeLveus. ae bone? 


E311 off mort tum gansttcb 11901 vd evoonons 918 3 


1391? 203 1650 4197 d n Jonus) douw is 10 
E obſervations for finding the time at ſea, were 


4: II taken with ca; braſsiHadley!s Sen ant of, eighteen 


66 inches: mdius;; made by Dollond; and meins sl by | 
Captain Phippsp,with:a ſmaller of, four inches radius, 


made by Ramſiden onichocammanlyi agreed it h. the 


sHother within qu aninùze. hi The atror,, of; thei; ſegqant 
ei vas generally i found by: bſerving the diaet of the 
Sun; which if the ſameslas double the ſemigiarpęter 


leſeto don ina the Nautical- Almanac, ſhewedlrithatithe 


<jmftrument! was perfely, adjuſted z if 38 difffrede the 


difference was he error of the ſextant. It Was, mepeſ- 
« fary to know this error of adjuſtment very gxaQly, 


« and therefore I generally repeated the obſervation of 


4, then Sun'sꝰ diameicn ſcueralbtimes, und fremm the mean 


5 vf tlip reſult found the erroriof he ſextant q his error 


_ -:w3l;equalh2iafteft allaaheo obſervations, tab gear 


4 from the compariſon of ſeveral o obſewwatigns Inder 5 
« the equator, an error of: one minute in altitude pear 
« the prime vertical, will only produce an error of 


4e, four ſeconds in the apparent time; but in the latitude 


of 
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of eighty degrees it will cauſe an error of twenty-three 
“ ſeconds. As we generally took ſeveral ſucceſſive ob- 

“ ſervations, any error in the obſervation itſelf will be 


generally avgdepeolens f/ cheokeſt: and as I have. caleu- 


« lated each ſppgratelyyithe; concluſions ill ſhew which 


“are erroneous, by their differing mueh from the mean 


« of all, which cannot but be 1 near the truth. 
91 * is 91IIT 2d} gaibad 10 enotevigide A! 
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< we. can find what is the mean a at Greenwich at 


the ſame rate of going as it had before our — 


AFP FPR N D-1.4 
Captain Phipps's pocket watch, made by Mr. 
Arnold, when compared with the regulator at Green 
« wich, May 26th, was twenty-four ſeconds too flow ; 
it was there found to loſe twelve ſeconds and a quarter 
« a day on mean time. From this it is eaſy to find 


« what time it 1s at Greenwich at any moment ſhewn by 


60 the watch. 


«© The watch was compared every day about noon 


0 with the rt two time keepers made by Meſſ. Arnold and 
% Kendal; and from this compariſon, and their rates of 


« going previouſſy ſettled at Greenwich, together with 


« knowing how much they differed from mean time at 
Greenwich before we ſet out, was calculated the table 


c which ſhews what the mean time is at Greenwich 


« according to each time-keeper, when the watch is at 
<4 twelve hours. 


* 


cc By hs help of this table, we. may eaſily fi 1 the 
© longitude of the ſhip, as deduced from ws. going 


ce of each time - keeper. Having found how much the 
< watch is too faſt or too ſlow for mean time at the 
_ < ſhip, we know what the mean time is at the ſhip 


« when the watch i is at twelve h ) 


; and. by the table 


« the ſame time, ſuppoſing each time-keeper had kept 


0“ 
ce the difference of theſe mean times will oive the bn 
& tude of — 5 PR 


„. For example, Jane 19th, in the afternoon, the 
6 watch was 1' 24“ too flow for mean time at the place 
where we obſerved; therefore, when the watch ſhews 


cc twelve hours, the mean time at this place was 1 2h r' 24”. 
“At this time I find by the table, that according to 
„ Kendal's nr, the mean time at Greenwich was 


1 ah 2“ 7": from this ſubtracting 12 1“ 24, the mean 
ec time at the ſhip, the remainder, o 43“ is the difference 
of meridians; which, converted into parts of a degree, 


60 gives O 10045 for the longitude of the ſhip according 


6“. to Kendal, which is to the Weſtward, becauſe the mean 5 


time at * the "Ye is leſs than that at Greenwich. 


0 8 
I: 41 


5 When we were on 1 the obfernations were 
„made with an Aſtronomical Quadrant, divided by Mr. 
1 Ramſden, of eighteen inches radius, which was 
tt placed on a ſolid rock of marble; the error of the line 
e of collimation was found by inverting the quadrant, 
e which was adjuſted by a- ſpirit level. The weather did 


not permit us to take correſponding altitudes of the 


e Sun, ſo that: we determined the apparent time by com- 


5 6 putation from-altitudes of the Sun's limb; having before 


« ſettled the latitude of. the place of obſervation, from 
4 meridian . altitudes of the Sun's limbs taken with 


be the ſame inſtrument. 
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c The Latitudes of the ſhip were determined moſt com- 
e monly by the meridian altitude of the Sun's lower limb; 

cin a few inſtances, by that of his upper limb, when the 
e lower was not fo diſtin, or was hid by clouds. The 
6 height of the eye above the level of the fea, in all theſe 
« obſervations, was ſixteen feet. When we could not get 
ce a meridian obſervation, we made uſe of the method 
«:deſcribed in the Nautical Almanac for 1771, from two 
s altitudes taken about noon, and at a little diſtance from it. 


«Tt ſometimes happens that we can only take ſome 
e altitudes very near the time of noon. If we have 
* obſerved any altitudes of the Sun near the prime vertical, 
e may thence determine how much the watch is too 
« faſt or too ſlow for apparent time; and conſequently, 
t how much the time when the altitudes were taken, 1s 
« diſtant from noon; it therefore remains to find how 
ce much thefe altitudes are different from the meridian 
60 altitude. This oy eaſily be found by the Slowing 
« Rules. N 


7 To _ logarithm of the riſing, taken out of the 
e tables in the Nautical Almanac Phe 1771, add the com- 
« « plement arithmetical of the logarithmic coſine of the 
0 ſuppoſed meridian altitude; from the ſum (the index | 
« being increaſed by five) ſubtra& the logarithm ratio 

66 found by the rules in the abovementioned Ephemeris) 


the remainder is the logarithmic fine of the change in 
0 « altitude. 


«EXAMPLE 


APPEND I x. 


CF 


ce June the twenty-firſt, the altitude of the Sun's center 


« was obſerved to be 46* G at 16' 4 5 ' after apparent noon ; 
© the latitude by account was 67* 17'; theSun's declination 
0 being 1 then 23" 28' N, the — meridian altitude 
ce | 
46 1 TY . 


1 Soppoſid Latitude 67® 15 Co. Ar. Col. 0,41322 Riſing 1640 « 2,42643 


_ Sun) 8 e 23 28 Co. Ar. Coſ. 0,0749. Suppoſed Mer. Alt. Ar. Co. Coſ. o, 15967 


788610 
"8 Log. Ratio o, 45 3 P 0,4507L 


« The change in Altitude is +0* 5 - = Sine 7113539 
© Obſerved Altitude 46 6 RS EL 
4 Meridian Altitude 46 11 
„ Declination 23 28 
c Altitude of the Equator 22 43 
Latitude 67 17 N 


As the altitudes for determining how much the watch 


« differs from apparent time were taken near the prime 


« vertical, a great error in the ſuppoſed latitude will make 
«iz very inſenſible change in the apparent time; nor will 
it create any great difference in the variation of altitude 
„near noon in a given time, as will appear by the following 


6c computation: 


ut qa 


3 
| 
| 
| 
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4 Suppoſe the latitude by account was We” 175 „ — 
ce greater than before. | 


« Suppoſed Latitude 689 1 Ty Col, C Co. Ar. 0,43178 Riſing 16 45 4 WEE REA 2,42043 
4 Declifiation 23 28 — o, 03749 — Alt. 45. 11. Coſ:Oo.Ar. 0515191 
| | 7757834 

« « Log Ratio 046927 - OE... = , 46927 

« The change in the Sun's Akitude i is 00 4/ 25% W - Sine 7, 10907 


1 Obſerved Altitude 46 6 


“Meridian Altitude 46 10 25 
"<0 Declination 23 28 


—— 1 r 


— CE 1 1 


« Altitude of we Equator 22 42 25 


| “Latitude 67 17 35 which only differs kids ſeconds 
5 from the true  Iaitude we found before. 


« « June the ewenticth, the altitude of the Sun's center 
© as obſerved oh 28 380% after midnight, to ben x I 135 ) che 


60 latitude Coy account being 67 40 N. 


"ts 


| E ICED] Latkude 67 40 Co. co Ar. 0,42022 Riſing 287 38” „ 2,89 380 
1 Declinatiin 2 23 28 — 2103749 K+ ty Mer, Alt. r c Col. . Ar. 0,00001 

; | 1 | | 7589381 | 

„Log. Ratio 0-457. 3 „ r 


e Change 3 in the Altitude —_ 1 | 5 
« Obferved Altitude 1 13 | 
«© Meridian Altitude LO 
* Co-Declination. 66 32 


Sine 7, 43610 


« Latitude 67 36 N Fee 
«There 


. 
There were two time · Keepers ſent out for trial by the 
“ Board of Longitude; one made by Mr. Kendal after Mr. 
& Harriſon's principles; the other, by Mr. Arnold: this 
<« laſt was ſuſpended in gimmals, but Mr, Kendal's was 
* laid between two cuſhions which quite filled up the box. 
They were both kept in boxes ſcrewed down to the 
& ſhelves of the cabin, and had each three locks; the key 


of one of which was kept by the captain, of another by 
<« the firſt lieutenant, and of the third by myſelf; they 


&« were wound up each day ſoon after noon, and compared 


with each other and with Captain Phipps s watch. They 


« ſtopped twice in the voyage, owing to their being run 


„down; they were ſet a-going again, and as they had been 

« daily compared together, it was eaſy to know how 

06 long each had Ropped, from the others that were till 
going; this time is allowed for in the table of the mean 


A time at Greenwich by each time- Keeper. 


ce When i we were on 3 at the land where we ob+ 


| « ſerved July 15th, we found how much the watch was too 

«© ſlow for mean time. W hen we returned from the ice to. 
« Smeerenberg, and again compared the watch with the. 

e mean time, allowing the ſmall difference of longitude 

„ between the iſland and Smeerenberg, we found that it 

« went very nearly at. the ſame rate, as it did when tried 

« at Greenwich: ſo that its rate of going was nearly the 


« ſame in our run from England to the iſland, from thence 


to the ice > and back again to Smeerenberg, and in our 


33 5 voyage 
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es A :ÞP PHEREVN DI X. 

« voyage from thence to England, as we found on our 
ee return, By this means we were induced to give the 
« preference to the watch, and to conclude that the 
e longitude found by it was not very different from the 
* truth. 


e principles on which this watch is conſtructed, as 


« Tam informed by the maker, Mr. Arnold, are theſe: thge 


cc balance is unconnected with the wheel-work, except at 


« the time it receives the impulſe to make it continue its 


e motion, which is only while it vibrates 10 out of 380", 


« which is the whole vibration; and during this ſmall 
interval it has little or no friction, but what is on. the 
E pivots, which work in ruby holes on diamonds: it has 
„ but one pallet, which is a plane ſurface formed out of ” 
«Ka w and has no oil on it. 


M Watches of this enten dien go whilſt they are nd : 
« up; they keep the ſame rate of going in every poſition, 
e and are not affected by the different forces of the ſpring : 


4 the compenſation for heat and cold Is abſolutely ad- 


66 


4 Mas of chis ſize are more convenient. than 


00 larger, on ſeveral accounts; they are equally portable 


with a pocket watch, and by being kept nearly in the 


fame degree of heat, ſuffer very little or no change from 
« the viciſſitudes of the weather. 


This 


PR N DI X. 
e Phis watch was exceedingly uſeful to us in our obſer- 
« yations on land, as the other time-keepers could not 
“ ſafely be moved: and indeed, in the preſent voyage, 
where they were on trial, it was contrary to the intent 


* for which they were put on board, and might have been 
attended with accidents by which the rate of their going 


* i have been greatly affected. 


0 The longitudes by Mr. Arnold's larger time-keeper 
« are very different from thoſe by the watch in our voyage 


back from Spitſbergen to England; owing, probably, to 


ee the balance-ſpring being ruſted, as we found when it 
c“ was opened at the — Obſervatory at Greenwich, 
on our return. 


Fhe longitudes found by the Moon are deduced from 
e diftances of the Moon from the Sun's limbs, or from 
« Stars, taken with the ſextant; whilſt the altitudes of 
« the Moon and Sun, or Star, were taken by two other 


6 obſervers. 


« In one inſtanee (June 26th) the obſervations were alt 


© made by Captain Phipps with the ſmall ſextant ſuc- 


6. ceſlively ; ; andthe altitudes of the Moon and Sun kt the 


« very inſtant the diſtances were obſerved, are deduced 
„from the changes in theſe altitudes Ain the interval 
f obſervation, Ne 


“ I have 
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J have calculated the longitude from each ſet of 
« obſervations ſeparately, to ſhew how near they agree 
ec with each other, and what degree of precifior: one 
ce may expect in ſimilar caſes. 


„ Obſervations of the diſtances of the Moon ad Sun, or 
« Stars, may be uſeful to inform us if the time-keepers 
“have ſuffered any conſiderable change in their rate of 
« going. For if the longitude deduced from the moon 
66 differs above two degrees from that found by the 


66 watches, it is denen to imagine, that this difference 
is owing to ſome fault in the watch, as the longitude 
* found by lunar obſervations can hardly vary this 


ce quantity from the truth: but if the difference is much 
<< leſs, as about half a degree, it 18 more probable that the 


« watch is right, ſince a ſmall error in the diſtance will 
produce this difference. 


= The Ades of the Moon from Jupiter were ob- 
& ſerved, becauſe Jupiter is a very bright object; and the 


obſervations are eaſier and leſs fallacious, particularly 
that of the altitude, than thoſe of a fixed ſtar, whoſe 
£6 light! is much fainter. This method, however, requires 


« a different form of calculation, from that of the obſerved 


ee « diſtance of the Moon from a fixed Rar, whoſe diſtances 


« are computed for every three hours, in the Nautical 
„ Almanac. The principal difficulty in the calculation 


« js to find the Moon's longitude from the obſervation of 


the 


PW 
_ © the diſtance. This I have endeavoured to facilitate by 


ce the following problem, which may be applied to any 


«* Zodiacal ſtar, and will be of uſe when the ſtar ſet down 
ce in the Ephemeris cannot be obſerved. 


«Pp RK 0B LEM. 
Having given the diſtance of two objects near the 
« ecliptic, with their latitudes, to find their difference of 
0s longitude. 


r 


Find an are A, whoſe logarithmic fine is the ſum of 


& the logarithms of the fines of the two latitudes and the | 
6 « logarithmic tangent of half the diſtance, rejecting twenty 
from the index of the ſum. 


„Find an arc B, whoſe logarithmic fine is the ſam * 
66 the logarithmic verſed ſine of the difference of latitude, ; 


e and the logarithmic cotangent of the diſtance, — 
« ten from the index of the ſum. 
Then A added to the obſerved Jifance, and B fab- 
MW tracted from the ſum, leaves the difference of. longitude. 
If one of the latitudes i is South, and the other North, 
2 « the ſum of the two arcs A and B ſubtracted from the 
« diſtance, leaves the difference of longitude. 


M W « EXAMPLE, 
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ee 


« Auguſt the thirty-firſt, the obſerved diſtance of the 
© Moon's center from e cleared of refraction and 
6 parallax, \ was 32 35 52 the Moon's latitude being 
« 1* 4% N, and that of Jupiter 157 2551 8. 


« Latitude 5 1 477 Sine 8, 4930 Difference of Latitude, 30 23 Vers. Sin. 7241 
10 Lat. 1 1 35 Sine 8, 4459 


« Half diſtance 16 18 Tang. 9,4660 | Diſtance 32 36 Cotang. 10, 1941 . 
„ 4* Are A. ff g 4 Sine 26, 4040 Are B. 97 25 - Sire 17,4354 
The ſum of theſe Arcs — 10017“ Subtracted from bp | 
{> the diflance «.- 3 36 52 


4 lere. 3s -£ 5 35 the SSerence of Longitude between the Moon and Jupiter. 


25 e the Wee of Jupiter from the Ephe- 

by * meris, and the difference between it and that of the 
Moon, we may infer the longitude of the Moon by 
( obſervation: and from the longitudes ſet down for 
4 noon and midnight of each day in the Nautical 
0 « Almanac, find the apparent time at Greenwich when 
4 the Moon had that longitude, which compared with 


© the apparent time at the Ship, will | the difference 
3 of meridians. + O14 : 


A Table 


F 


2— 


—— ett ths 4 


2 


* OY 1 
A Table ſhewing what the Mean Time is at Greenwich, by each 
Time-keeper, when the Pocket Watch made by Arnold is at 125. | 


Watch, 1 


2 
» 


Day of | Arnold, | Kendal. Day of } Arnold. Watch. | 
the the = oo Rare © 
| Month, Month. ö | ”= . | 
| C . METRE FT * „ | J h , 
| June 212 © 38011 59 5612 1 49 July 271 50 347 12 13 5 
. + 12 0 T6132 2-2 2811 49 59 17 12 13 17 
| 12 1 12 0 2512 2 15 2911 49 31/1 12 13 29 
1 3 1 0 44112 2-37 3011 48 57/1 12 13 42 
4 12 1 502 0 65 12 2 39 31 t 48 9) 12 13 54 
| 12.2 0112 1..10]-12 8 $r-- Aug. 1|11 47 24 12 14 6 
f 1 JJ 5 2111 46 34 12 9 
13 1 5012 o 6312 3 16 311 45 50 12 14 31 
1 3 is i i 38 4111 44 39 12 14 43 
| 12- 2.11413 1. 28112. 3 40- 511 43 43 12 14 55 
1 ta 1 4412-3 63 6111 42 3 12 8 
12 2 123 1 4. 5 1211 68 7 . | 
7 tn 140112 4 87 1311 56 32 . © 
12 2 16012 1 4812 4 29 14411 55 16 12 16 45} 
bs 4 12 1 3512 4 42 ien 12 16 58 
12 2 12 1 48112 4 54 1611 52 46 12 17 10 
„% 2 $185 1 e2F1S 4 © „ 12 17 23 
12 2 14/12 2 712 5 18 1811 co 8 12 17 36 
12 2 2|[12 2 312 & 31 1911 48 41 12 17 47 
1 n 201147 7 12 18 © 
1 G 4111 614 12 18 124 
1 13 2 $0112 s 2211 43 34 12 13 24] 
1 12 1 3912 6 20 23111 41 51 12 18 364 
12 0 12 1 1712 6 32 2411 39 51 12 18 404 
11 12 0 5912 6 44 41 37 0 12 19 1 
11 12 1 4412 6 37 2611 35 56 12 19 13 
11 14 13-21 27 0 2711 34 7 12 19 25 
11 14 1 3112 7 2ʃ 2811 32 17 12 19 38 
| 5111 12 0 5912 7 34 309 17 12 19 50 
| July 111 12 1 712 7 46 3011 28 9 12 20 2 
WR 1» 11601018. 7.88 31|11 26 14 12 20 16 
| 11 n e Sept. 111 24 5 12 20 27 
BY: 11 1 1 42142; $ 29 - 2411 21 46 12 20 39 
{IT 12 1 3912 8 35 311 19 43 12 20 51 
11 a s 411 1/7 29 12 44 
IT 12 1 5912 8 509 5 |11 14 59 12 21 16 
| 11 12 2 101183. 9 12 565111 12 22 12 21 28 
5 11 12 2 2312 924 3114 9 39 12 21 40 
11 12 3 3312 9 35 911 3 53 12 5 
1 11 12 245112 940 11 110-57 46 [2 22 30 
: II 63 23 £0118 20 1: 13110 50 45 12 22 84 
11 12 4 882 10 13 1410 35 o 12 23 6 
11 1 2 44113: 10-35 151% 42 31 12 23. 19) 
f : + e+e +13 10 28 1610 39 36 12:23 31 
; II 12 2 3412 10 50 17110 35 59 12 23 43 
11 12 2 5211 11 2 1810 31 53 12 6 
| II 2-4 10422 14 14 19110 27 1 2 24 $f 
ö 11 12 32212 11 27 20 [10 23 0 12 24 20 
| Il 112 3 3212 11 30 21110 18 38 12 24 33 
II 12 3 $9112 11 51 2310 8 54 12 24 57 
11 12 4 18112 12 4 24 [10 4 13 12 25 9 
11 12 4 3812 12 16 25] 9 58 52 12 25 21 
11 . 26] 9 53 54 12-26. .24 
11 12 5 9112 12 49 279 48 8 12 25 46 
: 11 12 5 161 12 £3 wo 45 _ | 


| 
| 


Obſervations 


Time by | Alt. of the | Alt. of the | Apparent Mean J Watch 
| Watch. Limb. | Center, 3 > 


4 


| 
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Obſervations for finding the Longitude by the Time-keepers. 


May 30, P. M. off Sheerneſs. 


the Sun's lower] Sun's Time, | Time. | too 


| 


89 „ „ 0 77 7 . #7 3-K OH 5 
5 48 46 17 46 o [17 55 of 5 53 475 50 57 2 11 [Mean of the Eq. Time 2'—5o” 
5 F 1 17 14 © 7 23 g 5 57 25 5 54 35 3 23 | two laſt, | 

53 


5 53 121 16 57 0 $ $9 101 Sys FT TIC 1 
| | 55 | RR a „ 
At 15 by the Watch, mean Time atthe "8: EE I I ⅛ĩxʒöU I.. DC. 
At Greenwich, by the Watch, 12 1 13 by Arnold, 12 0 27 by Kendal, 11 59 49 ? 
| [Difference of Meridians, 1 „ | - 9 48 1 26 
ILongitude of the Ship, TY oC — 300 E 42 of 0 57 30% 
| | Py | June 4. A. M. 
Time by Alt. of the | Alt. of the | A pparent | Mean | Watch 5 | 
the Sun's lower | Sun's | Time. | Time, | too 
Watch. | Limb, | Center. 5 ſlow. 
| h . 5 o / 7 | W-- T7 77 hk 7 I — 1 2 " : hs 5 DE | . | is | 
| 9 44 15] 51 47 30 [51 56 309 52 44| 950 37| 622 | „„ E. Tine 2-7, 
| 9 47 300 52 8 © 52 17 99 58 32 9 85 25 5 55 Mean 69 8 I 
{950 ol 52 27 3 ß 5b gol 9 58 16 5 88 glb 0 ; 
| | . . 8 | WT 
At 12" by the Watch, mean Time at the Ship, Tas or ns Wn Mp or 
At Greenwich, by the W atch, | 12 2 5. by Arnold, 3 1 15 by Kendal, 2 0 25 
[Difference of Meridians, 2 94 „ 1 | 
Longitude of the Ship, gy 3 oo 55 1 * „ 13 wry 19 2& * 
ES - June & As Ms. 
Time by Alt, of Pa Alt. ee) & Apparent Mean Watch ro V 
the {| Sun's lower] Sun's lime. Time. too | fe i | oy Ia, — 
Watch. Limb, Center. 5. 5100 
* ft. R *I n 5 Eq. Time. 1'—48” InP 
9 4 15| 52 25 0 |52 33 50] 9 59 43]-9:57 551-840 | E 
9 51 10] 52 38 45 [52 46 35110 ,1 41] 9 59 * 8 43 Mean 8“ 51“ 
9 hs . 153 9 2010 3 #1: C „ 
At 12d by the Watch, mean Time at the Ship, n 324 . 8 an. 
[ar Greenwich, by the Watch, e by Arnold, 12 1 50 by Kendal, * 55 22 
Piſference of Meridians, 3 o 6 12 „ 1 7 50 | 
Longitude of the Ship, 12 370% E | 8 8 10 59 


Obſervations 


1 


»„—— — 


| : a 3 : . 
Obſervations for finding the * by the Time-keepers. q 
{ 3 June 8, A. M. | 
Time by | Alt. of the | Alt. ofthe | Apparent | Mean Watch | rr FS = . 
the Sun's lower] Sun's Time. | Time. too . 3 
| Watch. | Limb. | Center. | = flow. F 
h #8 PS „„ „ + l 7 nl 7 . I; e i 2 
9 28. 0| 48 48 0.143 56 45 9 35 11] 9 33 45] 5 45 Mean “ 40 Eq. Time 1 —26“ 
10 54 of 57 20 0 |57 19 ofur x 19110 59 541 5 84 E 
„ J 353 
At 1 2h by the Watch, mean Time at the Ship, 5 40-14. 54 3 +. 
par Greenwich, by the Watch, 12 3 4 by. Arnold, 12 2 4 by Kendal, 12 1 N . 
Difference of Meridians, - 4 40: 1 1 30 : | 
[Longitude of the Shi 8 47 WE o 56 15/4 974% 
4 5 . Kh 8, P. M. 3 
Time by] Alt. of the Alt. of the - — Mean Watch I 7 | 
the Sun's lover, Sun's | "Time, Time. too | X | _ 
3 Watch. Limb. R . | | flow, | : ; 
!.! E LT ar ESTS . 14 17 5 5 5 | 
5 42 011953 20 o o| 5 48 12] 5 46 56| 4 56 | „Ea. Time 1—16” | 
5 44 35| 19 32 © 19 38 50 5 50 38| 5 49 5 4.47 Mean 31“ „ 
| 5 46 50 8 o [19 18 50 5 52 5605 St EW „ 
£ | h:. | — h . 1 | _ 0 77 
Fe 12 by the Watch, mean Time at the Ship,.. 12- 4 41 PCC 14: 4 a: 
[At Greenwich, by the Watch, 12. 3 4 by Arnold, 12 2 8 W Kendal, 12 1 10 3 
[Difference of Meridians, * 47 o 243 7 3 67 5 
Longitude of the Ship, 5. | o 26 45” K E. | 0 40 4 9 c 55 15% 1 | 
| — — — , 1 — | | - 5 f 8 2 YI 
5 | l ler Lily A. M. | 
| rime by Alt. of the 7 ah, of the | Apparent Mean Wach [+ : EY & 
the Sun erf Sunz Thnes:, Tine. o . 
Watch. Limb. | Cente 6 „„ faſt. 1 * 
e "lan Time o'—51" | 
CCVVVVVCCCCCCTCCCCCCCCCCCCTCCCCCCC 
9 6 10] 44 55 © j45, 3 70% 9 3 1 9% 2.10 4 of. ＋ 2 1 
9 7 50 45 9 45 70 9. 4459 3-541 53.80: J\ F< 
0 12 491 52 30 © 52 44 50 10. 5 1910 4 23 1 | - 
At 125 by the Watch. mean Time at the Ship, 11 1 85 59 3 1.65 58 6-6. 41 8 . 
At Greenwich, by the Watch, 2 — 3 40 by Arnold, 12 2 11 by Kendal, 12 I ol 
Difference of Meridians, O 7 42 o. 61mg. 4g, -g 30 
Longitude of the Ship, ?: 1* 55 30“ W i 2 


Genc 
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Obſervations for finding the m by the Time-keopers 


1 


4 Tune 13, A, M. 
g Time by : Alt. of the | Alt. of the Apparent] Mean ] Arnold I 
Arnold. | Sun's lower] Sun's Time. Time, too | 
„ Limb. Center.. | flow. | 
1 h Pegs FF ES +0 2 ä 5 EE 1 1— 
0 16 15] 49 39 © 49 50 10 10 20 37/40 20 116 3 54 C 
% 20 17 49 55 50 6 1010 24 8/10 23 42 3 25 1 Mean Eq. Time 0-26“ 
0 25 351 50 18 © 50 29 10 10 29 27110 29 1 3 26 5 7 J- Ko, 
: hm EY x . 
At 100 by Arnold, mean Time at the Ship, 10 3 5 10 3 26 10 3 26 
lat Greenwich, by the Watch, 10 3 50 by Arnold, 10 1 49 byKendal, 10 1 13 
© — — TIED | 
[Difference of Meridians, o o 24 „ 98 13 | | 
Longitude of the Ship, * 60 of W | o 24 1 5 E e | E | 
1 June 13, P. M. 
12— | — — 
I Time by | Alt. of the Alt. of the | Apparent Mean Arnold | 
Arnold. | Sun's lower] Sun's "1me, Time, too +. 
Limb. Center. flow. 3 
> u / an 4 „ R997 * 20 — I = 5 „ „ N 5 = e 
4 og 36 22) 22 10 3022 18 o| 5 41 6| 5 40 44] 4 22 | Lat. 39 40 + of 
5 38 55| 21 52 0121 59 30 5 43 18] 5 42 5% 4 1 | Eq. Time 0-22 
15 39 57] 21 44 30/21 54 10 5 44 200 5 43 58] 4 1 * Mean of 
45 41 179] 21 35 o[21 42 30| 5 46 25| 5 46 3| 4 46 | the five | - . 
5 43 3] 21 20 0jz1 27 30 5 48 8 5 47 46 4 43 marked x 1 
5 45 9], 21 6 301 13 50 5 40 43] 5 49 21] 4 12 EF": 
1 5 47 40 $4 46 3020 56 mM F 47 4 5 2 | > : 
1 ll 20 47 120 54 201 5 52.531 5 52 311 4 51 & : | 3 
- | | 8 kh. 7 + in | 
At 6h by . mean Time at the Ship, | | . 6 4 DN , 884551 8 
5 At Greenwich, by the Watch, 6 3 $2 by Amold, 6 1 49 by Kendal , 140 
Dpifference of Mos. o © 16 :0:-:2 19 n 54 
21 Longitude of the Ship, 0 47 O E : 00 3 FT 5 00 4 3 300 7 
2 ; 8 Jane 14, A. M. e n 
N Time by Alt. of the Ar. of he Apparent | Mean N Arnold 5 5 T- _ 
I Arnold. | Sun's lower] Sun's | Time. | Time. too N 
ie. Center. OE OL faſt, 
(| 1 „% 5 „ #8 | Re „. 5 5 77 N = ue 5 
9 44 32] 4557 40 8 of 9 43 56| 9 43 43 0 49 R 
9 48 41] 46 21 © 46 32 of 9 48 20 9 48 7| © 34 [Mean o 48” Eq. Time 13“ 
18 531 46 3 [46 er 949 52 41 9 51 51 2 | 
1 | | h v - | h 7 WW N 1 
At 10 by Arnold, mean Time at the Ship, FFG. 4 20 Mo as -g 12 
$0 Greenwich, by the Watch, 10 3 59 by Arnold, 10 1 $52 by Kendal, 1 1 20 
{Difference of Meridians 0 | o 2 40 4 
Jongitude of the Ship, IEEE . — - 4  - of 00 > o' 
2 — — — — — — : | | — — * 
Obſervations 


FF P 
| Obſervations for finding the Longitude by. the Time-keepers.. 
| June 15, A. M. | | 
Time by | Alt. of the Alt. of the Apparent z Mean [Arnold | | & 
Arnold. þ Sun's lowerþ Sun's | Time. Time. too | | i 
| Limb. Center. bt, ſlow. | 
| h BE SIS nth er #ik 7 #t+ x1: * | . 
8 26 48 38 3 o 38 13 40] 8 28 16| 8 28 13 1 35 „„ 0017 5 
| 8 28 5| 38 11 30 [38 22 10 8 29 40| 8 29 37 1 32 Mean 1133“ Eq. Time o=7 | 
8 29 8 38 20 0 38 30 40 8 30 531 8 30 gol. 1 42 | | | £ 
26 WT „ 1 / „ 
At 80 by Arnold, mean Time at the Ship, JJ) ac 31 
fat Greenwich, by the Watch, 8 4 9 by Arnold, 8 1 56 , Kendal, 8 1 28. 
Difference of Meridians, CCC o Oo ef: 
Longitude of the Ship, „ o 397 of W | L 5 S. 45” iv -.:.0* 116" EL 
1 — — | . | 1 a 
J . June 17, A. M. F 
Time by Alt. of the Alt. of the Apparent | Mean Arnold FF | | 8 N 
Arnold.] Sun's lower] Sun's Time. Time. | too 
| Limb. | Center, RED 5 | ſlow, - 
VVV ff... TOW WP | | be | 7 
233 111 43 41 014352 99 35 29 9 35 $3] 2.42 | [Late 62% 43 30% 
9 34 53] 43 51 o [44 2 of 938 35 939 4 2 PDDecl. 23 25 20 
9 36 45 44 2 © [4413 © 9 39 36| 40 3 15 [Mean 3 31“ Eg. Time o+24 | 
| 9 37 49] 44 6.30 144 17 MISSES WMWMEeNT OT zo 
{942 414430 014441 e 46 13945 37l 3.33 | [ 5 
: LEE 5 8 „ „ RO „„ 
At ob by Arnold, wean Time at the Ship, 10-991 + oe 41 3 %% „ „1 33 
At Greenwich, by the Watch, 10 4 50 by Arnold, 10 2 2 by Kendal, 10 1 44 Ii 
A Difference of Meridians, | '- hs 19 | 1 29 Sy 1 
| ongitude of the Ship, 18 of 19 * * N 0 IS 15" E 00 26 45 E 8 
7 ͤöͤĩð2ié 1 Et or ol 
Time by | A of 51 TY of the | 8 Mean Watch : 5 
| the | Sun's lower| Sun's Time. Hime. too 
Te Watch. Limb. I | Center. „ F- , fe 
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